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Please note this caution and remember: 

□ Always start and operate the engine in a well-ventilated area. 

□ If in an enclosed area, vent the exhaust to the outside. 

□ Do not modify or tamper with the exhaust system. 


All information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 







All information subject to change without ncdce. 
6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 


DDEC 8 Ill/IV SINGLE ECM TROUBLESHOOTING GUIDE 


TABLE OF CONTENTS 


1 INTRODUCTION 

1.1 INTRODUCTION . 1- 3 

1.2 TROUBLESHOOTING INFORMATION. 1-4 

2 OPERATION 

2.1 DDEC BENEFITS . 2- 3 

2.2 FEATURES . 2- 4 

2.3 DDEC SYSTEM-HOW IT WORKS . 2- 5 

2.4 DDEC RELATED PUBLICATIONS. 2-18 

3 ECM AND SENSOR LOCATIONS 

3.1 ECM AND SENSOR LOCATIONS . 3-3 

4 BASIC KNOWLEDGE REQUIRED 

4.1 DDEC DIAGNOSTIC CODE . 4- 3 

4.2 GENERAL DIAGNOSTIC INFORMATION . 4- 4 

4.3 READING CODES WITH DIAGNOSTIC DATA READER . 4- 5 

4.4 ELECTRICAL CIRCUITS . 4- 8 

4.5 USE OF DIGITAL VOLT-OHM METER . 4-9 

4.6 IMPORTANT INFORMATION. 4-11 

4.7 EXPLANATION OF ABBREVIATIONS AND TERMS. 4-12 

5 FLASH CODES VS SAE CODES 

5.1 READING THE DIAGNOSTIC CODES - FLASH METHOD .. 5- 3 

5.2 READING CODES . 5- 5 

5.3 DDEC DESCRIPTIONS . 5- 6 

6 TESTING / SERVICE TOOLS / TIPS 

6.1 BASICS . 6- 3 

6.2 OPERATOR INFORMATION . 6- 5 

6.3 SERVICE TOOLS. 6- 7 

7 DDEC ECM SOFTWARE FEATURES 

7.1 DDEC ECM SOFTWARE FEATURES . 7- 3 

7.2 DDEC FEATURE SUMMARY . 7-15 

8 CONNECTORS, TERMINALS, AND SPLICING 

8.1 CRIMP AND REMOVAL TOOLS. 8-3 

8.2 METRI-PACK 150 CONNECTORS . 8- 4 

8.3 WEATHER PACK AND METRI-PACK 280 CONNECTORS . 8-11 

8.4 DEUTSCH CONNECTORS . 8-18 

8.5 SPLICING GUIDELINES. 8-23 

8.6 STRAIGHT LEADS . 8-24 

8.7 SOLDER . 8-25 

8.8 SHRINK WRAP. 8-25 

8.9 MULTIPLE BROKEN WIRES . 8-26 


An information subtect to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION iii 

































DDEC® Ill/iV SINGLE ECM TROUBLESHOOTING GUIDE 


8.10 THREE-WIRE SPLICE. 

9 DIAGNOSING A DDEC SYSTEM FAULT 

9.1 FIRST STEP FOR DIAGNOSING A FAULT WITHIN THE DDEC 

SYSTEM . 

10 INTERMITTENT FAULT 

10.1 INTERMITTENT CODE OR A SYMPTOM AND NO CODES. 

10.2 ENGINE CRANKS BUT WILL NOT START . 

10.3 ERRATIC PERFORMANCE AND NO CODES . 

10.4 CHECK ENGINE LIGHT AND STOP ENGINE LIGHT FAULT . 

10.5 NO DATA TO DIAGNOSTIC DATA READER. 

10.6 DIAGNOSTIC REQUEST SWITCH INOPERATIVE . 

10.7 CRUISE CONTROL INOPERATIVE . 

10.8 FAN OPERATIONAL CONCERN (ON/OFF TYPE) . 

10.9 FAN OPERATIONAL CONCERN (VARIABLE SPEED TYPE). 

10.10 ENGINE BRAKE INOPERATIVE . 

10.11 MISCELLANEOUS DIGITAL INPUT FAULT. 

10.12 MISCELLANEOUS DIGITAL OUTPUT FAULT. 

10.13 FIRE TRUCK PRESSURE GOVERNOR FAULT. 

10.14 OPTIMIZED IDLE FEATURE DOES NOT FUNCTION . 

10.15 TRANSMISSION INTERFACE FAULT . 

11 FLASH CODE 11 - VSG LOW 

11.1 DESCRIPTION OF FLASH CODE 11 . 

11.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 11 . 

11.3 TROUBLESHOOTING FLASH CODE 11 . 

12 FLASH CODE 12 - VSG HIGH 

12.1 DESCRIPTION OF FLASH CODE 12. 

12.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 12 . 

12.3 TROUBLESHOOTING FLASH CODE 12 . 

13 FLASH CODE 13 - CLS LOW 

13.1 DESCRIPTION OF FLASH CODE 13. 

13.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 13. 

13.3 TROUBLESHOOTING FLASH CODE 13 . 

14 FLASH CODE 14 - TEMP SENSOR HIGH 

14.1 DESCRIPTION OF FLASH CODE 14... 

14.2 SAE J1587 EQUIVALENT CODES FOR FLASH CODE 14 . 

14.3 TROUBLESHOOTING FLASH CODE 14 . 

15 FLASH CODE 15 - TEMP SENSOR LOW 

15.1 DESCRIPTION OF FLASH CODE 15. 

15.2 SAE J1587 EQUIVALENT CODES FOR FLASH CODE 15 . 

15.3 TROUBLESHOOTING FLASH CODE 15 . 

16 FLASH CODE 16 - CLS HIGH 

16.1 DESCRIPTION OF FLASH CODE 16. 

16.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 16. 


8-27 



9- 3 


10- 3 
10- 4 
10-20 
10-21 
10-24 
10-29 
10-31 
10-40 
10-46 
10-50 
10-55 
10-58 
10-61 
10-72 
10-78 



11- 4 


12- 3 
12- 3 
12- 4 


13- 3 
13- 3 
13- 4 


14- 3 
14- 3 
14- 4 


15- 3 
15- 3 
15- 4 



AH information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 




































DDEC* 11I/IV SINGLE ECM TROUBLESHOOTING GUIDE 


16.3 TROUBLESHOOTING FLASH CODE 16 


17 


FLASH CODE 17 - THROTTLE VALVE HIGH 


17.1 DESCRIPTION OF FLASH CODE 17 . 

17.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 17 

17.3 TROUBLESHOOTING FLASH CODE 17 . 


18 FLASH CODE 18 - THROTTLE VALVE LOW 

18.1 DESCRIPTION OF FLASH CODE 18 . 

18.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 18 

18.3 TROUBLESHOOTING FLASH CODE 18 . 


19 FLASH CODE 19 

19.1 DESCRIPTION OF FLASH CODE 19 


20 FLASH CODE 20 

20.1 DESCRIPTION OF FLASH CODE 20 


21 FLASH CODE 21 - TPS HIGH 

21.1 DESCRIPTION OF FLASH CODE 21 . 

21.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 21 

21.3 TROUBLESHOOTING FLASH CODE 21 . 


22 FLASH CODE 22 - TPS LOW 


22.1 DESCRIPTION OF FLASH CODE 22. 

22.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 22 

22.3 TROUBLESHOOTING FLASH CODE 22 . 


23 


FLASH CODE 23 - FUEL TEMP SENSOR HIGH 


23.1 DESCRIPTION OF FLASH CODE 23. 

23.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 23 

23.3 TROUBLESHOOTING FLASH CODE 23 . 


24 FLASH CODE 24 - FUEL TEMP SENSOR LOW 

24.1 DESCRIPTION OF FLASH CODE 24. 

24.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 24 

24.3 TROUBLESHOOTING FLASH CODE 24 . 


25 FLASH CODE 25 

25.1 DESCRIPTION OF FLASH CODE 25 


26 FLASH CODE 26 - AUXILIARY INPUT ACTIVE 

26.1 DESCRIPTION OF FLASH CODE 26. 

26.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 26 

26.3 TROUBLESHOOTING FLASH CODE 26 . 

27 FLASH CODE 27 - AIR TEMP SENSOR HIGH 

27.1 DESCRIPTION OF FLASH CODE 27. 

27.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 27 

27.3 TROUBLESHOOTING FLASH CODE 27 . 


28 FLASH CODE 28 - AIR TEMP SENSOR LOW 


28.1 

28.2 


DESCRIPTION OF FLASH CODE 28. 

SAE J1587 EQUIVALENT CODE FOR FLASH CODE 28 


16- 4 


17- 3 
17- 3 
17- 4 


18- 3 
18- 3 
18- 4 


19- 3 


20- 3 


21- 3 
21- 3 
21- 4 


22- 3 
22- 3 
22- 4 


23- 3 
23- 3 
23- 4 


24- 3 
24- 3 
24- 4 


25- 3 


26- 3 
26- 3 
26- 4 


27- 3 
27- 3 
27- 4 


28- 3 
28- 3 


AH information subject to change without notice. 

6SE497 0006 Copyright O 2000 DETROIT DIESEL CORPORATION 


V 


































DDEC ® Ul/lV SINGLE ECM TROUBLESHOOTING GUIDE 


28.3 TROUBLESHOOTING FLASH CODE 28 . 

29 FLASH CODE 29 

29.1 DESCRIPTION OF FLASH CODE 29 . 

30 FLASH CODE 30 

30.1 DESCRIPTION OF FLASH CODE 30 . 

31 FLASH CODE 31 - ENGINE BRAKE FAULT CODE 

31.1 DESCRIPTION OF FLASH CODE 31 . 

31.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 31 

31.3 TROUBLESHOOTING FLASH CODE 31 . 

32 FLASH CODE 32 - CEL / SEL FAULT 

32.1 DESCRIPTION OF FLASH CODE 32 . 

32.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 32 

32.3 TROUBLESHOOTING FLASH CODE 32 . 

33 FLASH CODE 33 - TBS HIGH 

33.1 DESCRIPTION OF FLASH CODE 33. 

33.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 33 

33.3 TROUBLESHOOTING FLASH CODE 33 . 

34 FLASH CODE 34 - TBS LOW 

34.1 DESCRIPTION OF FLASH CODE 34 . 

34.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 34 

34.3 TROUBLESHOOTING FLASH CODE 34 . 

35 FLASH CODE 35 - OPS HIGH 

35.1 DESCRIPTION OF FLASH CODE 35. 

35.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 35 

35.3 TROUBLESHOOTING FLASH CODE 35 . 

36 FLASH CODE 36 - OPS LOW 

36.1 DESCRIPTION OF FLASH CODE 36 . 

36.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 36 

36.3 TROUBLESHOOTING FLASH CODE 36 . 

37 FLASH CODE 37 - FPS HIGH 

37.1 DESCRIPTION OF FLASH CODE 37. 

37.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 37 

37.3 TROUBLESHOOTING FLASH CODE 37 . 

38 FLASH CODE 38 - FPS LOW 

38.1 DESCRIPTION OF FLASH CODE 38. 

38.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 38 

38.3 TROUBLESHOOTING FLASH CODE 38 . 

39 FLASH CODE 39 

39.1 DESCRIPTION OF FLASH CODE 39 . 

40 FLASH CODE 40 

40.1 DESCRIPTION OF FLASH CODE 40 . 


28- 


4 



29- 3 


30- 3 


31- 3 
31- 3 
31- 4 


32- 3 
32- 3 
32- 4 


33- 3 
33- 3 
33- 4 


34- 3 
34- 3 



35- 3 
35- 3 
35- 4 


36- 3 
36- 3 
36- 4 


37- 3 
37- 3 
37- 4 


38- 3 
38- 3 
38- 4 


39- 3 



All information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 































DDEC® III/IV SINGLE ECM TROUBLESHOOTING GUIDE 


41 FLASH CODE 41 - TOO MANY SRS 

41.1 DESCRIPTION OF FLASH CODE 41 . 41-3 

41.2 SAEJ1587 EQUIVALENT CODE FOR FLASH CODE 41 . 41-3 

41.3 TROUBLESHOOTING FLASH CODE 41 . 41-4 

42 FLASH CODE 42 - TOO FEW SRS 

42.1 DESCRIPTION OF FLASH CODE 42 . 42- 3 

42.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 42 . 42-3 

42.3 TROUBLESHOOTING FLASH CODE 42 . 42- 4 

43 FLASH CODE 43 - COOLANT LEVEL LOW 

43.1 DESCRIPTION OF FLASH CODE 43. 43- 3 

43.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 43 . 43-3 

43.3 TROUBLESHOOTING FLASH CODE 43 . 43- 4 

44 FLASH CODE 44 - TEMP HIGH 

44.1 DESCRIPTION OF FLASH CODE 44. 44- 3 

44.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 44 . 44- 3 

44.3 TROUBLESHOOTING FLASH CODE 44 . 44- 4 

45 FLASH CODE 45 - OIL PRESSURE LOW 

45.1 DESCRIPTION OF FLASH CODE 45 . 45- 3 

45.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 45 . 45- 3 

45.3 TROUBLESHOOTING FLASH CODE 45 . 45- 4 

46 FLASH CODE 46 - BATTERY VOLTAGE LOW 

46.1 DESCRIPTION OF FLASH CODE 46. 46- 3 

46.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 46 . 46- 3 

46.3 TROUBLESHOOTING FLASH CODE 46 . 46- 4 

47 FLASH CODE 47 - AIR / FUEL PRESSURE HIGH 

47.1 DESCRIPTION OF FLASH CODE 47 . 47- 3 

47.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 47 . 47- 3 

47.3 TROUBLESHOOTING FLASH CODE 47 . 47- 3 

48 FLASH CODE 48 - AIR / FUEL PRESSURE LOW 

48.1 DESCRIPTION OF FLASH CODE 48 . 48- 3 

48.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 48 . 48- 3 

48.3 TROUBLESHOOTING FLASH CODE 48 . 48- 3 

49 FLASH CODE 49 

49.1 DESCRIPTION OF FLASH CODE 49 . 49- 3 

50 FLASH CODE 50 

50.1 DESCRIPTION OF FLASH CODE 50 . 50- 3 

51 FLASH CODE 51 

51.1 DESCRIPTION OF FLASH CODE 51 . 51-3 

52 FLASH CODE 52 - ECM FAULT 

52.1 DESCRIPTION OF FLASH CODE 52 . 52- 3 

52.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 52 . 52- 3 

52.3 TROUBLESHOOTING FLASH CODE 52 . 52- 3 


AH information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION Vll 

































DDE<y 111/1V SINGLE ECM TROUBLESHOOTING GUIDE 


53 FLASH CODE 53 - ECM MEMORY FAULT 

53.1 DESCRIPTION OF FLASH CODE 53. 

53.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 53 

53.3 TROUBLESHOOTING FLASH CODE 53 . 

54 FLASH CODE 54 - VSS FAULT 

54.1 DESCRIPTION OF FLASH CODE 54 . 

54.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 54 

54.3 TROUBLESHOOTING FLASH CODE 54 . 

55 FLASH CODE 55 - J1939 DATA LINK FAULT 

55.1 DESCRIPTION OF FLASH CODE 55 . 

55.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 55 

55.3 TROUBLESHOOTING FLASH CODE 55 . 

56 FLASH CODE 56 - J1587 DATA LINK FAULT 

56.1 DESCRIPTION OF FLASH CODE 56. 

56.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 56 

56.3 TROUBLESHOOTING FLASH CODE 56 . 

57 FLASH CODE 57 - J1922 DATA LINK FAULT 

57.1 DESCRIPTION OF FLASH CODE 57. 

57.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 57 

57.3 TROUBLESHOOTING FLASH CODE 57 . 

58 FLASH CODE 58 

58.1 DESCRIPTION OF FLASH CODE 58 . 

58.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 58 

59 FLASH CODE 59 

59.1 DESCRIPTION OF FLASH CODE 59 . 

60 FLASH CODE 60 

60.1 DESCRIPTION OF FLASH CODE 60 . 

61 FLASH CODE 61 - INJECTOR RESPONSE LONG 

61.1 DESCRIPTION OF FLASH CODE 61 . 

61.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 61 

61.3 TROUBLESHOOTING FLASH CODE 61 . 

62 FLASH CODE 62 - OUTPUT FAULT 

62.1 DESCRIPTION OF FLASH CODE 62. 

62.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 62 

62.3 TROUBLESHOOTING FLASH CODE 62 . 

63 FLASH CODE 63 - PWM FAULT 

63.1 DESCRIPTION OF FLASH CODE 63. 

63.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 63 

63.3 TROUBLESHOOTING FLASH CODE 63 . 

64 FLASH CODE 64 

64.1 DESCRIPTION OF FLASH CODE 64 . 

64.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 64 


53- 

53- 

53- 


3 

3 

3 



54- 3 
54- 3 
54- 3 


55- 3 
55- 3 
55- 3 


56- 3 
56- 3 
56- 4 


57- 3 
57- 3 
57- 4 



58- 3 


59- 3 


60- 3 


61- 3 
61- 3 
61- 4 


62- 3 
62- 3 
62- 4 


63- 3 
63- 3 
63- 4 


64- 

64- 


3 

3 



viii 


AH information subject to change without notice. 
6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 


































DDEC ® ni/IV SINGLE ECM TROUBLESHOOTING GUIDE 


65 FLASH CODE 65 - THROTTLE VALVE FAULT 



65.1 

65.2 

65.3 


DESCRIPTION OF FLASH CODE 65 . 

SAE J1587 EQUIVALENT CODE FOR FLASH CODE 65 
TROUBLESHOOTING FLASH CODE 65 . 


66 FLASH CODE 66 - KNOCK SENSOR FAULT 

66.1 DESCRIPTION OF FLASH CODE 66 . 

66.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 66 

66.3 TROUBLESHOOTING FLASH CODE 66 . 


67 FLASH CODE 67 - MAP SENSOR FAULT 

67.1 DESCRIPTION OF FLASH CODE 67 . 

67.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 67 

67.3 TROUBLESHOOTING FLASH CODE 67 . 


68 FLASH CODE 68 - IDLE VALIDATION FAULT 

68.1 DESCRIPTION OF FLASH CODE 68. 

68.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 68 

68.3 TROUBLESHOOTING FLASH CODE 68 . 


69 FLASH CODE 69 

69.1 DESCRIPTION OF FLASH CODE 69 


70 FLASH CODE 70 

70.1 DESCRIPTION OF FLASH CODE 70 


71 


FLASH CODE 71 - INJECTOR RESPONSE SHORT 


71.1 

71.2 

71.3 


DESCRIPTION OF FLASH CODE 71 . 

SAE J1587 EQUIVALENT CODE FOR FLASH CODE 71 
TROUBLESHOOTING FLASH CODE 71 . 


72 FLASH CODE 72 - VEHICLE OVERSPEED 

72.1 DESCRIPTION OF FLASH CODE 72. 

72.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 72 

72.3 TROUBLESHOOTING FLASH CODE 72 . 


73 FLASH CODE 73 — ESS FAULT 

73.1 DESCRIPTION OF FLASH CODE 73 . 

73.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 73 

73.3 TROUBLESHOOTING FLASH CODE 73 . 

74 FLASH CODE 74 — 01 SAFETY LOOP 

74.1 DESCRIPTION OF FLASH CODE 74. 

74.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 74 

74.3 TROUBLESHOOTING FLASH CODE 74 . 

75 FLASH CODE 75 - BATTERY VOLT HIGH 

75.1 DESCRIPTION OF FLASH CODE 75. 

75.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 75 

75.3 TROUBLESHOOTING FLASH CODE 75 . 


76 


FLASH CODE 76 - ENGINE OVERSPEED / BRAKE 


76.1 


DESCRIPTION OF FLASH CODE 76 


65- 3 
65- 3 
65- 4 


66- 3 
66- 3 
66- 4 


67- 3 
67- 3 
67- 3 


68- 3 
68- 3 
68- 4 


69- 3 


70- 3 


71- 3 
71- 3 
71- 4 


72- 3 
72- 3 
72- 4 


73- 3 
73- 3 
73- 4 


74- 3 
74- 3 
74- 4 


75- 3 
75- 3 
75- 3 


76- 3 


All information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 


IX 


































DDE<y Ill/lV SINGLE ECM TROUBLESHOOTING GUIDE 


76.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 76 

76.3 TROUBLESHOOTING FLASH CODE 76 . 

77 FLASH CODE 77 - FUEL TEMP HIGH 

77.1 DESCRIPTION OF FLASH CODE 77. 

77.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 77 

77.3 TROUBLESHOOTING FLASH CODE 77 . 

78 FLASH CODE 78 

78.1 DESCRIPTION OF FLASH CODE 78 . 

79 FLASH CODE 79 

79.1 DESCRIPTION OF FLASH CODE 79 . 

80 FLASH CODE 80 

80.1 DESCRIPTION OF FLASH CODE 80 . 

81 FLASH CODE 81 

81.1 DESCRIPTION OF FLASH CODE 81 . 

81.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 81 

82 FLASH CODE 82 

82.1 DESCRIPTION OF FLASH CODE 82 . 

82.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 82 

83 FLASH CODE 83 

83.1 DESCRIPTION OF FLASH CODE 83. 

83.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 83 

84 FLASH CODE 84 

84.1 DESCRIPTION OF FLASH CODE 84 . 

84.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 84 

85 FLASH CODE 85 - ENGINE OVERSPEED 

85.1 DESCRIPTION OF FLASH CODE 85 . 

85.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 85 

85.3 TROUBLESHOOTING FLASH CODE 85 . 

86 FLASH CODE 86 - PGS SENSOR HIGH 

86.1 DESCRIPTION OF FLASH CODE 86. 

86.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 86 

86.3 TROUBLESHOOTING FLASH CODE 86 . 

87 FLASH CODE 87 - PGS SENSOR LOW 

87.1 DESCRIPTION OF FLASH CODE 87. 

87.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 87 

87.3 TROUBLESHOOTING FLASH CODE 87 . 

88 FLASH CODE 88 

88.1 DESCRIPTION OF FLASH CODE 88 . 

89 FLASH CODE 89 

89.1 DESCRIPTION OF FLASH CODE 89 . 


76- 3 



77- 3 
77- 3 
77- 3 


78- 3 

79- 3 


80- 3 


81- 3 
81- 3 


82- 3 
82- 3 


83- 3 



84- 3 
84- 3 


85- 3 
85- 3 
85- 3 


86- 3 
86- 3 
86- 4 


87- 3 
87- 3 
87- 3 


88- 3 



X 


AH information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 






























DDE<y III/1V SINGLE ECM TROUBLESHOOTING GUIDE 



90 

90.1 

90.2 


91 

91.1 

91.2 


92 

92.1 


92.2 

92.3 

92.4 


92.5 


92.6 

92.7 

93 

93.1 

93.2 



93.4 

93.5 

93.6 

93.7 


ENGINE SENSOR HARNESS 

DESCRIPTION OF ENGINE SENSOR HARNESS . 

TROUBLESHOOTING ENGINE SENSOR HARNESS . 

VEHICLE HARNESS 

DESCRIPTION OF VEHICLE HARNESS +5 VOLT SUPPLY . 

TROUBLESHOOTING VEHICLE HARNESS +5 VOLT SUPPLY . 

ENGINE WIRING SCHEMATICS 

INJECTOR HARNESS WIRING SCHEMATIC - SERIES 50 ENGINES 

WITH JAKE BRAKE . 

INJECTOR HARNESS WIRING SCHEMATIC - SERIES 60 ENGINES .. 
INJECTOR HARNESS WIRING SCHEMATIC - SERIES 6V92 

ENGINES . 

INJECTOR HARNESS WIRING SCHEMATIC - SERIES 8V92 AND 

8V149 ENGINES. 

INTERNAL ENGINE BRAKE FOR EC M/WORLD TRANSMISSION 

INTERFACE . 

INTERNAL ENGINE BRAKE FOR DDEC SYSTEM ECM. 

ENGINE HARNESS . 

VEHICLE WIRING SCHEMATICS 

VEHICLE INTERFACE HARNESS . 

PRESSURE GOVERNOR SYSTEM - VEHICLE INTERFACE HARNESS 

CONNECTOR . 

ELECTRONIC FIRE COMMANDER HARNESS. 

POWER HARNESS - SINGLE ECM, SINGLE FUSE . 

POWER HARNESS - SINGLE ECM, DUAL FUSES . 

DDEC DIGITAL OUTPUT. 

COMMUNICATION HARNESS . 


94 DDEC PRO-LINK OPERATION 

94.1 DDEC PRO-LINK OPERATION 


All information subject to change without notice. 

6SE497 0006 Copyright O 2000 DETROIT DIESEL CORPORATION 


90- 3 
90- 3 


91- 3 
91- 3 


92- 3 
92- 4 

92- 6 

92- 7 

92- 8 
92-11 
92-13 


93- 3 

93-12 

93-13 

93-14 

93-15 

93-16 

93-17 


94- 3 





















DDEC 8 Ill/IV SINGLE ECM TROUBLESHOOTING GUIDE 


ABSTRACT 


This manual provides instruction for troubleshooting the Detroit Diesel Electronic Controlled 
(DDEC® ) engines, with one (single) ECM. 


Specifically covered in this manual are troubleshooting and repair steps that apply to the DDEC 
III and DDEC IV systems. 


AN information subject to change without notice. 

xii 6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 




DDE<y lll/IV SINGLE ECM TROUBLESHOOTING GUIDE 


SAFETY INSTRUCTIONS 

To reduce the chance of personal injury and/or property damage, the instructions contained in this 
Troubleshooting Manual must be carefully observed. Proper service and repair are important to 
the safety of the service technician and the safe, reliable operation of the engine. 

If part replacement is necessary, the part must be replaced with one of the same part number or 
with an equivalent part number. Do not use a replacement part of lesser quality. The service 
procedures recommended and described in this manual are effective methods of performing 
repair. Some of these procedures require the use of specially designed tools. Accordingly, anyone 
who intends to use a replacement part, procedure or tool which is not recommended, must first 
determine that neither personal safety nor the safe operation of the engine will be jeopardized by 
the replacement part, procedure or tool selected. 

It is important to note that this manual contains various "Cautions" and "Notices” that must be 
carefully observed in order to reduce the risk of personal injury during repair, or the possibility 
that improper repair may damage the engine or render it unsafe. It is also important to understand 
that these "Cautions" and "Notices" are not exhaustive, because it is impossible to warn personnel 
of the possible hazardous consequences that might result from failure to follow these instructions. 
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REVISION NOTIFICATION 


Modifications to this manual are announced in the form of Service Information Bulletins. 
The bulletins include attachment pages and are posted on the World Wide Web. 
(www.detroitdiesel.com/svc/sibinex.htm). 


Revisions to this manual will be sent marked with a revision bar (see Example 2). Sections 
containing revisions will have added information in the page footer (compare Examples 1 and 2). 
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1.1 INTRODUCTION 

Detroit Diesel Corporation is the world leader in diesel engine electronics. DDC has made 
technological leaps in engine performance and fuel economy. Today, we build the most 
dependable electronically controlled diesel engine in the industry. 

Our goal at Detroit Diesel is to be the most customer focused and most responsive engine 
manufacturer in the world. 
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'.2 TROUBLESHOOTING INFORMATION 


1.2 TROUBLESHOOTING INFORMATION 

Troubleshooting of the DDEC III system and the DDEC IV system is identical. At the time of this 
printing, the available features are the same in both systems. The DDEC IV system allows for an 
increased processor speed and increased memory. DDEC III ECMs and DDEC IV ECMs are 
not interchangeable. 

Instructions for repair in this manual are generic. For example, "Repair Open" is used to advise 
the technician that a particular wire has been determined to be broken. In some cases it may 
not be best to try and locate the open. It may be that the best repair technique is to replace a 
complete harness. The technician should make the determination of the proper repair, with the 
best interest of the customer in mind. 

Instructions to "Contact Detroit Diesel Technical Service" indicate that at the time of this 
publication, all known troubleshooting checks have been included. Review any recent Service 
Information Bulletins (SIB) or Service Information letters before calling. 

It is also suggested that other DDC outlets be contacted, e.g. if you are a dealer or user, contact 
your closest DDC Distributor. 

Ensure you have the engine serial number when you call. The FAX number for Detroit Diesel 
Technical Service is 313-592-7888. 

Instructions in this manual may suggest replacing a non DDC component. It may be required 
to contact the supplier of the component, e.g. truck manufacturer for a TPS concern, to obtain 
approval to replace the component. 

Instructions to check terminals and connectors should include checking for proper contact tension. 
Using a mating terminal, a modest force should be required to remove a terminal from its mate. 
Replace terminals with poor tension. 

After completing any repair, always clear fault codes that may have been generated during the 
troubleshooting process. 

Important: 

To ensure you receive updates to this manual should the need arise, you must fill out the 
Information Card in the front of this manual. 

NOTE: 

Be aware that troubleshooting in this manual is mostly concerned with DDEC related 
codes. Codes associated with other components, e.g. construction and industrial, EDM 
and AIM, can be found in the related publication. Refer to section 2.4. 
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2.1 DDEC BENEFITS 


All Detroit Diesel On-Highway engines come standard with Detroit Diesel Electronic Controls 
(DDEC®). The state of the art Electronic Control Module (ECM) allows precise control of the 
engine management system that provides: 


□ Excellent engine performance 

□ Optimum fuel economy 

□ Emissions to meet current laws without after treatment 

□ Engine diagnostics 

□ Simple programming 
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2.2 

FEATURES 

• 

The following features are part of the DDEC system: 

□ 

Engine Protection System 


□ 

Cruise Control 


□ 

Cruise Power 


□ 

Cruise Control Automatic Resume 


□ 

Progressive Engine Braking In Cruise Control 


□ 

Fan Controls 


□ 

Engine Fan Braking 


□ 

Progressive Shifting 


□ 

Vehicle Speed Limiting 


□ 

Vehicle Overspeed Diagnostics 


□ 

Vehicle ID Number 


□ 

Pressure Governor 


□ 

Starter Lockout 


□ 

Remote Throttle - PTO - Control 


□ 

High Idle Controls 


□ 

DDEC Ether Start 


□ 

Optimized Idle 


□ 

Idle Adjustment 


□ 

Idle Timer Shutdown 


□ 

Air Temperature Shutdown 

• 

□ 

Auxiliary Engine Protection 

□ 

Customer Password 


□ 

Rating Security 


□ 

Maximum Security 


□ 

Low DDEC Voltage Light 


□ 

Low Coolant Light 


□ 

Low Oil Pressure Light 


□ 

High Oil Temperature Light 


□ 

High Coolant Temperature Light 


□ 

De-acceleration Light 


□ 

12-volt or 24-volt ECM 


□ 

Communications Links SAE J1587, J1922, J1939 






• 
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2.3 DDEC SYSTEM-HOW IT WORKS 

The major components of the DDEC system consist of the electronic control module (ECM), 
the electronic unit injectors (EUI) and the various system sensors. The purpose of the sensors is 
to provide information to the ECM regarding various engine performance characteristics. The 
information sent to the ECM is used to instantaneously regulate engine and vehicle performance. 


2.3.1 Electronic Unit Injector 

An electronic unit injector incorporates a solenoid operated poppet valve which performs the 
injection timing and metering functions. When the solenoid valve is closed, pressurization and 
fuel injection is initiated. Opening the solenoid valve releases injection pressure, ending injection. 
The duration of valve closure determines the quantity of fuel injected. See Figure 2-1. 



Figure 2-1 Electronic Unit Injector 


2.3.2 Electrical Connectors 


Provide water-tight connections for the harnesses between the sensors and the ECM. 
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2.3.3 Air Temperature Sensor 

The air temperature sensor is located in the air intake manifold and monitors the air temperature 
entering the engine. The ECM adjusts the engine timing to reduce white smoke, improve cold 
starts, and provide engine protection. See Figure 2-2. 



Figure 2-2 Air Temperature Sensor 
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2.3.4 Coolant Temperature Sensor 

The coolant temperature sensor is located on the right side of the engine. The engine protection 
feature will be triggered if the coolant temperature exceeds the specified limits. See Figure 2-3. 



Figure 2-3 Coolant Temperature Sensor 


31243 
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2.3 DDEC SYSTEM-HOW IT WORKS 


2.3.5 Fire Truck Pump Pressure Sensor 


The fire truck pump pressure sensor is used to monitor water pressure for the Pressure Governor 
System in the DDEC system. The signal back to the ECM changes r/min which allows the fire 
truck water pump to maintain a steady water pressure during pumping operation in fire trucks. 
See Figure 2-4. 
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2.3.6 The Synchronous Reference Sensor and Timing Reference Sensor 


These sensors control the timing of the engine. The SRS sensor provides a "once per cam 
revolution" signal and the TRS sensor provides a "36 per crankshaft revolution" signal. Working 
together, these sensors tell the ECM which cylinder is at top-dead-center for cylinder firing. 
Precise monitoring of piston position allows for optimum injection timing, resulting in excellent 
fuel economy and performance with low emissions. See Figure 2-5 for the SRS and the TRS. 



REFERENCE SENSOR REFERENCE SENSOR SRS 

(TRS) (SRS) 


31245 

Figure 2-5 Timing Reference Sensor and Synchronous Reference Sensor 
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2.3.7 Oil and Fuel Temperature Sensors 

The oil temperature sensor optimizes idle speed and injection timing to improve cold startability 
and reduce white smoke. This sensor will activate the engine protection system if the oi! 
temperature is higher than normal. 

The fuel temperature sensor provides a signal to the ECM. The ECM utilizes the fuel temperature 
signal to adjust the fueling for changes in the fuel density as a function of temperature to maintain 
horsepower. See Figure 2 - 6 . 



Figure 2-6 Oil and Fuel Temperature Sensors 
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2.3.8 Electronic Control Module 

The ECM is the brain of the computer system, receiving electronic inputs from the operator as 
well as from the engine and vehicle mounted sensors. See Figure 2-7. 



DDECHI/GZECM 


FRONTSIDE 



ENGINE HARNESS VEHICLE HARNESS (OEM) 

CONNECTIONS CONNECTIONS 

LEFT SIDE RIGHT SIDE 
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Figure 2-7 Electronic Control Module 
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2.3.9 Coolant Level Sensor 

The engine protection feature will be triggered if the coolant level sensor detects a low coolant 
level. See Figure 2-8. 
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2.3.10 Throttle Position Sensor 



The electronic foot pedal assembly instantaneously converts the operator’s throttle input into a 
signal to the ECM. The throttle response is fast and accurate. This sensor is self-calibrated, 
and requires no maintenance. See Figure 2-9. 
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2.3.11 Vehicle Speed Sensor 

The vehicle speed sensor provides the ECM with the vehicle road speed for use with cruise 
control, vehicle speed limiting, and progressive shifting. See Figure 2-10. 



Figure 2-10 Vehicle Speed Sensor 


AH information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 


2-14 



DDEC ® Ill/lV SINGLE ECM TROUBLESHOOTING GUIDE 


2.3.12 


Turbo Boost Sensor 


In monitoring turbocharger compressor discharge, the turbo boost sensor provides air pressure 
data to the ECM for smoke control during engine acceleration. See Figure 2-11. 
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2:3 DDEC SYSTEM-HOW IT WORKS 


2.3.13 Oil Pressure Sensor 


The oil pressure sensor will activate the engine protection system when the oil pressure falls 
below a normal oil pressure at a given engine r/min. See Figure 2-12. 
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2.3.14 


Fuel Pressure Sensor 


The fuel pressure sensor monitors fuel pressure to warn the operator of impending power loss. 
This feature is optional. It is not used in international applications. See Figure 2-13. 
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2.4 DDEC RELATED PUBLICATIONS 

The following manuals, listed in Table 2-1, should be used for reference when troubleshooting 
DDEC components. 


Publication 

Number 

DDEC lll/IV Application and Installation manual 

7SA800 

Optimized Idle Installation and Troubleshooting 

7SA741 

Optimized Idle User Manual 

6SE518 

Optimized Idle Troubleshooting and Reprogramming 

18SA366 

Engine Synchro Shift (ESS) Troubleshooting Manual 

6SE498 

Construction and Industrial EDM and AIM Installation and Troubleshooting 

7SA801 

Construction and Industrial EDM and AIM User Manual 

6SE710 

DDC Ether Start 

7SA727 

Series 50G Application and Installation Engineering Guidelines, Bulletin 53 

18SA365 

DDEC III Automotive Code Chart, 3 color, 8.5 x 11 

7SE444 

DDEC III Codes, Reference Pamphlet 

7SE414 

DDEC II Troubleshooting Manual 

6SE489 

DDEC II Application and Installation manual 

7SA707 

Series 60 Driving Tips (includes VHS video) 

25STV0161 


Table 2-1 DDEC Related Publications 





2-18 


All information subject to change without notice. 
6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 

































3 ECM AND SENSOR LOCATIONS 


Page 

3- 3 



Section 

3.1 ECM AND SENSOR LOCATIONS 





3-2 


AH information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 


DDEC® 11I/1V SINGLE ECM TROUBLESHOOTING GUIDE 


3.1 ECM AND SENSOR LOCATIONS 


For the DDEC system ECM see Figure 3-1. 



DDECnr/GZECM 

FRONTSIDE 






POWER HARNESS 


— h 

CONNECTOR 

(5-PIN) 


□□1 

□Eg 

□□1 

COMMUNICATION-- 



HARNESS 

CONNECTOR 

(6-PIN) 


1 } d n| 



@1 

VEHICLE INTERFACE 
HARNESS 

CONNECTOR 


• 111 
i i a d 

(30-PIN) 

V 


ENGINE HARNESS VEHICLE HARNESS (OEM) 

CONNECTIONS CONNECTIONS 

LEFT SIDE RIGHT SIDE 
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Figure 3-1 

DDEC System ECM 

• 
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3.1 ECM AND SENSOR LOCATIONS 


For the Series 60® sensor locations, see Figure 3-2. 
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For the Series 50® diesel engine sensor locations, see Figure 3-3. 



1. Timing Reference Sensor 6. Oil Temperature Sensor 

2. Fuel Temperature Sensor 7. Oil Pressure Sensor 

3. Coolant Temperature Sensor 8. Turbo Boost Sensor 


4. Synchronous Reference Sensor 9. Air Inlet Temperature Sensor 

5. ECM 

Figure 3-3 Series 50 Diesel ECM and Sensor Locations 
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3.1 ECM AND SENSOR LOCATIONS 

For the Series 50® gas engine sensor locations, see Figure 3-4. 


1. Coolant Temperature Sensor 

2. Air Temperature Sensor 

3. Fuel Temperature Sensor 

4. Manifold Air Pressure (MAP) Sensor 

5. Knock Sensor 


6. Oil Temperature Sensor 

7. Oil Pressure Sensor 

8. Synchronous Reference Sensor 

9. SNEF Module 

10. Timing Reference Sensor 


Figure 3-4 


Series 50 Gas ECM and Sensor Locations 
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For the Series 55™ engine sensor locations, see Figure 3-5. 



1. Coolant Temperature Sensor 5. Synchronous Reference Sensor 

2. Fuel Temperature Sensor 6. Timing Reference Sensor 

3. Air Inlet Temperature Sensor 7. Oil Temperature Sensor 

4. Turbo Boost Sensor 8. Oil Pressure Sensor 

Figure 3-5 Series 55 Engine Sensor Locations 
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4.1 DDEC DIAGNOSTIC CODE 

Troubleshooting of the DDEC III system and the DDEC IV system is identical. At the time of this 
printing, the available features are the same in both systems. The DDEC IV system allows for an 
increased processor speed and increased memory. DDEC III ECMs and DDEC IV ECMs are 
not interchangeable. 

A diagnostic code indicates a problem in a given circuit (i.e. diagnostic Code 14 indicates 
a problem in the oil or coolant temperature sensor circuit). This includes the oil or coolant 
temperature sensor, connector, harness, and Electronic Control Module (ECM). The procedure 
for finding the problem can be found in Flash Code 14, refer to section 14.3. Similar sections 
are provided for each code. Remember, diagnosis should always begin at the start of the section. 
For an oil or coolant temperature sensor problem, it will quickly lead you to section 14, but 
first you verify the code or symptom. 

Since the self-diagnostics do not detect all possible faults, the absence of a code does not mean 
there are not problems in the system. If a DDEC problem is suspected, even in the absence of a 
code, refer to section 9.1, anyway. This section can lead you to other sections that can aid in the 
troubleshooting process - where DDEC problems may occur, but do not generate a code. Basic 
mechanical checks are not covered in this manual. 
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4.2 GENERAL DIAGNOSTIC INFORMATION 


As a bulb and system check, the Check Engine Light (CEL) and Stop Engine Light (SEL) will 
come on for five seconds when the ignition switch is first turned on. If the unit is programmed for 
the cruise control feature, the "Cruise Active” light (if equipped) will also turn on for five seconds. 

If the CEL comes on during vehicle operation, it indicates the self diagnostic system has detected 
a fault. 

When the diagnostic request switch is held, the diagnostic system will flash the yellow or red 
light located on the dash of the vehicle. The light will be flashing the code(s) indicating the 
problem areas. If the SEL comes on during vehicle operation, it indicates the DDEC System has 
detected a potential engine damaging condition. The engine should be shut down immediately 
and checked for the problem. 

Active codes will be flashed on the SEL in numerical flash code order. If there are no active 
codes, a code 25 will be flashed. 

Inactive codes will be flashed on the CEL in most recent to least recent order. If there are no 
inactive codes, a code 25 will be flashed. 
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4.3 READING CODES WITH DIAGNOSTIC DATA READER 


Flash codes are used for operator convenience to advise of an engine fault or sensor failure. SAE 
specific codes are read with the Diagnostic Data Reader (DDR). In some cases, one flash code 
may be used to cover more than one component fault. For this reason the DDR (or Diagnostic 
Data Link, DDL) must be used to identify the specific code. 

The Diagnostic Code Menu selections are defined as follows. 


□ Active codes 

□ Inactive codes 

□ Clear codes 


To read codes, start with the Menu Selection screen. 

1. To call up active codes: 

[a] Select ENGINE and ENTER three times. 

2. To call up inactive codes: 

[a] Select ENGINE and ENTER twice. 

[b] Select INACTIVE CODES and ENTER. 



3. 



To clear codes: 

[a] Select ENGINE and push ENTER twice. 

[b] Go down and select CLEAR CODES and ENTER. 

[c] Left to YES, and ENTER. 

[d] Wait and then push FUNC three times. 

[e] Go to lines 1 and 2 of the Engine Data List, Active and Inactive Codes, and verify 
that both lines display NO. 
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4.3 READING CODES WITH DIAGNOSTIC DATA READER 

4.3.1 Active Codes 

Active codes are conditions that are presently occurring and causing the CEL to be illuminated. 
All current active codes will be displayed for the entire system, including single, dual and triple 
ECM applications. The display for each code is as follows: 

Line 1: ## MID: XXX XXXXXXXX 

Line 2: PID Description 

Line 3: FMI Description 

Line 4: T A## PID: XXX FMI: XX i 

Explanation: 

##: Indicates the DDC diagnostic flash code number 

MID: Message Identification Character 

PID: Parameter Identification Character 

FMI: Failure Mode Identifier 

A##: Numerical count of active codes 

T-i: Indicates additional codes are stored in ECM memory 
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4.3.2 Inactive Codes 

Inactive codes are faults that have occurred previously. All current inactive codes will be 
displayed for the entire system, including single, dual, and triple ECM applications. The display 
for each code is as follows: 

SCREEN #1; SCREEN #2 

Line 1: ## MID: XXX XXXXXX XX ; Line 5: 1st: Last: 

Line 2: PID Description; Line 6: Total#: 

Line 3: FMI Description; Line 7: Total Time: 

Line 4: T |## PID: XXX FMI: XX Line 8: Min/Max: 

Explanation: 

##: Indicates the DDC diagnostic flash code number 
|##: Numerical Count of inactive codes 
1st: First occurrence of the diagnostic code in engine hours 
Last: Last occurrence of the diagnostic code in engine hours 
Total#: Total number of occurrences 

Total Time: Total engine seconds that the diagnostic code was active 
Min/Max: Minimum/Maximum value recorded during diagnostic condition 

4.3.3 Clear Codes 

This feature allows diagnostic codes stored in the ECMs to be erased. An audit trail of when the 
codes were last erased will be displayed in engine hours. 

Engine Hours of Last Clear Codes: XXXX 
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ELECTRICAL CIRCUITS 


4.3.4 Message Identification Descriptions 

MID: 128 ENGINE, Single ECM applications 

MID: 175 ENGINE, R1 Dual ECM application - engine #2 with first receiver ECM 
MID: 183 ENGINE, R2 Triple ECM application - engine #3 w/second receiver ECM 
MID: 184 PING, Pilot Injection Natural Gas ECM application 

Diagnostic codes with Subsystem Identification Characters (SIDs) that reference Auxiliary 
Outputs # 1-8 (SIDs: 26, 40, 51, 52, 53, 54, 55, 56) will look up the parameter text description in 
a table to identify the function assigned to the auxiliary output channel. 

Diagnostic codes with SIDs that reference PWM Outputs #1 through #4 (SIDs: 57, 58, 59 & 

60) will look up the parameter text description in a table to identify the function assigned to 
the PWM output channel. 

Injector Response Time Codes Long and Injector Response Time Codes Short will use a table of 
injector numbering to identify the appropriate engine cylinder number. 

4.4 ELECTRICAL CIRCUITS 

Before using this manual, you should understand the theory of electricity and know the meaning 
of voltage and ohms. You should understand what happens in a circuit with an open or shorted 
wire. You should be able to read and understand a wiring diagram. 

You should be able to use jumper wires to make circuit checks. 
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4.5 USE OF DIGITAL VOLT-OHM METER 

Before using this manual, you should be familiar with the digital volt-ohm meter (VOM). You 
should be able to measure voltage and resistance. You should be familiar with the controls of the 
meter and how to use it correctly. 

For use of a typical digital volt-ohm meter, refer to section 4.5.1, refer to section 4.5.2, and 
refer to section 4.5.3. 

4.5.1 Resistance Measurements 

Perform the following steps to measure resistance: 

1. Connect the red test lead to the V- 0 (Volt-Ohm) input connector and the black lead 
to the com input connector on the meter. 

2. Set the function/range switch to the desired ft position. If the magnitude of the resistance 
is not known, set the switch to the highest range, then reduce until a satisfactory reading is 
obtained. 

3. If the resistance being measured is connected to a circuit, turn off the power to the circuit 
being tested. Turn off the ignition. 

4. Connect the test leads to the circuit being measured. When measuring high resistance, be 
careful not to contact adjacent points, even if they are insulated. Some insulators have a 
relatively low insulation resistance which can affect the resulting measurement. 

5. Read the resistance value on the digital display. 

4.5.2 Continuity Checks 

In addition to measuring the specific resistance value of a circuit, some meters will also register if 
a continuous electrical path exists. If a path exists, the circuit is said to have continuity. (This 
continuity check can be used in any section of this troubleshooting guide where the test is looking 
for greater than, less than, or equal to 5 ohms.) An open circuit (broken electrical path) would have 
°° resistance and would not have continuity. To utilize the continuity feature of certain meters: 

1. Place the function/range switch in any ft range. 

2. Connect the red lead to the V- ft connector and the black lead to the com connector on the 
meter. With the test leads separated or measuring an out-of-range resistance, the digital 
display will indicate OL (over limit) Some meters show "1 +, 1, or T." 

3. Put one test probe at one end of the wire or circuit to be tested. Use the other test lead 
to trace the circuit. When continuity is established, an ohm (fI) symbol will display 
in the upper left corner of the digital display. If contact in the wire is maintained long 
enough (about 1/4 second), the OL will disappear and the resistance value of the wire 
or circuit will display next to the symbol. 

4. If your VOM does not work in the manner described above, you must know how your 
VOM operates in order to use this troubleshooting guide. 
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4.5.3 Voltage Measurements 


Perform the following steps to measure voltage. 

1. Connect the red test lead to the V- fi connector and the black lead to the com input on the 
meter. If a DC-AC switch is present, ensure it is switched to the DC position. 

2. Set the function range/switch to the desired volts position. If the magnitude of the voltage 
is not known, set the switch to a range that will be able to read most voltages seen on 

a vehicle. Typically, a 20V range will do. Then, reduce the range until a satisfactory 
reading is obtained. 

3. Connect the test leads to the circuit being measured. In the DDEC system diagnostic 
procedures, voltage measurements are always given as being taken at pins, sockets, battery 
+, or ground. Following the voltage measurement point, the color test lead to be used 

is given in parenthesis (red is the V- f l connection, and black is the com connection). 
Example: If the procedure displays, "Take voltage reading at socket A3 (red lead) to 
socket C3 (black lead)", see Figure 4-1 for the hook-up. 



1. Red Lead 2. Black Lead 

Figure 4-1 Voltage Measurement Hook-up 
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4.6 IMPORTANT INFORMATION 

The following items must be read and thoroughly understood before using this manual. 

1. The engine and ignition should always be off before the harness connectors are 
disconnected or reconnected. 

2. When disconnecting harness connectors, ensure the pulling force is applied to the 
connectors themselves and not the wires extending from them. 

NOTICE: 

To avoid damage to the harness connectors, ensure the 
pulling force is applied to the connections themselves and 
not the wires extending from them. 

3. After harness connectors are reconnected to the DDEC system, the codes logged should 
be ignored and cleared. 

4. In most all areas of repair/troubleshooting, a DDR will be required. 

5. In diagnosing an intermittent problem, wiggling wires or harnesses may allow the fault to 
be repeated. This may allow a technician to better isolate the problem area. 
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4.7 EXPLANATION OF ABBREVIATIONS AND TERMS 


4.7 EXPLANATION OF ABBREVIATIONS AND TERMS 

The following abbreviations and terms listed in Table 4-1, will be used throughout the electrical 
flowcharts. 


Abbreviations 

Terms 

A/C 

Air Conditioning 

ACG 

Air Compressor Governor 

A/D 

Analog to Digital: The computer inside the ECM uses an A/D converter to convert 
a sensor voltage into a number with which the computer can work. 

ASR 

Anti-Skid Regulation: Data supplied by the ECM for use with ABS 
(anti-lock braking system). 

ATI 

Auxiliary Timed Input 

ATS 

Air Temperature Sensor: Monitors engine air temperature. 

BAT 

Battery 

BOI 

Beginning of Injection: The number of crank angle degrees, before top-dead-center 
(TDC), where the ECM is requesting the injectors be turned on. 

BPS 

Bypass Position Sensor 

CAN 

Controller Area Network: J 1939 high speed control data link. 

CCM 

Crankcase Monitor Sensor: Monitors crankcase pressure (cur¬ 
rently on 149 engines only). 

CCPS 

Crankcase Pressure Sensor 

CEL 

* Check Engine Light: Typically mounted on the instrument panel. The CEL 
has two functions: 1. It is used as a warning lamp to inform the operator of the 
vehicle that a fault has occurred and the unit should be taken in for service 
as soon as possible.2. It is used by the operator or technician to "flash out 
inactive trouble codes to help diagnose a problem. 

CKT 

Circuit 

CLS 

Coolant Level Sensor: Monitors coolant level at the radiator top tank or heat exchanger. 

COM 

Common 

CPS 

Coolant Pressure Sensor: Monitors coolant presssure. 

CTS 

Coolant Temperature Sensor: Monitors coolant temperature. 

DDEC 

Detroit Diesel Electronic Controls 

DDEC III 

Third generation Detroit Diesel Electronic Controls 

DDEC IV 

Fourth generation Detroit Diesel Electronic Controls 

DDL 

Diagnostic Data Link: The lines (wires) over which the ECM transmits 
information that can be read by a Diagnostic Data Reader. 

DDL+ 

Data Link, positive side: J 1587 data link. 

DDL- 

Data Link, negative side: J 1587 data link. 

DDR 

Diagnostic Data Reader: The hand held tool used for troubleshooting 
the DDEC system. MPSI PRO-LINK 9000. 
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Abbreviations 

Terms 

ECM 

Electronic Control Module: The controller of DDEC system. It reads the 
engine and vehicle inputs, sensors and switches, calculates injector firing 
and duration, and fires injectors at appropriate times. 

EEPROM 

Electrically Erasable Programmable Read Only Memory. 

EFC 

Electronic Fire Commander 

EFPA 

Electronic Foot Pedal Assembly: Contains the throttle position sensor. 

EOP 

Engine Over-temperature Protection 

ESH 

Engine Sensor Harness 

ESS 

Engine Synchro Shift 

EUI 

Electronic Unit Injector 

FEI 

Fuel Economy Incentive 

FPS 

Fuel Pressure Sensor: Monitors fuel pressure. 

FTS 

Fuel Temperature Sensor: Monitors fuel temperature. 

GND 

Ground 

INJ 

Injector (fuel) 

ISD 

Idle Shutdown: Programmable feature of the DDEC system. 

IVS 

Idle Validation Switch: A switch used to establish the idle speed position. 

LSG 

Limiting Speed Governor. 

MPG 

Miles Per Gallon 

N/A 

Not Applicable. 

OEM 

Original Equipment Manufacturer 

Ol 

Optimized Idle 

OLS 

Oil Level Sensor: Monitors oil level. 

OPS 

Oil Pressure Sensor: Monitors oil pressure. 

OTS 

Oil Temperature Sensor: Monitors oil temperature. 

PGS 

Pressure Governor System: Regulates engine speed to maintain 
a selected external pump pressure. 

PTO 

Power Take-Off. Also, referred to as VSG (Variable Speed Governor). 

PW 

Pulsewidth 

PWM 

Pulsewidth Modulated: Modulated signal provided by the DDEC system. 

RES/ACCEL 

Resume/Accelerate Switch used for cruise control. 

SEL 

t Stop Engine Light: Typically mounted on the instrument panel. It has 
two functions: 1.It is used as warning to the operator that a potential engine 
damaging condition has been detected. If the DDEC system is programmed 
for shutdown, the engine will shutdown on its own within 30 seconds. The 
engine should not be run until the condition is corrected.2.It is used by the 
operator or technician to "flash" out active trouble codes. 

SEO 

Stop Engine Override: Allows the stop engine condition to be over¬ 
ridden in case it is required. 
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4.7 EXPLANATION OF ABBREVIA TIONS AND TERMS 


Abbreviations 

Terms 

SET/COAST 

Set/Coast Switch: Used in cruise control. 

SRS 

Synchronous Reference Sensor: Indicates a specific cylinder in the firing order. 

TBS 

Turbocharger Boost Sensor: Monitors turbo boost. 

TBD 

To be determined. 

TD 

Tachometer Driver: An output from the ECM for electronic tachome¬ 
ters and or data loggers. 

TPS 

< 

Throttle Position Sensor: Used to detect throttle request (a component 
of the EFPA). Also, referred to as LSG. 

TRS 

Timing Reference Sensor: Used to detect whenever any cylinder is about to be fired. 

VIH 

Vehicle Interface Harness (OEM Wiring) 

VIN 

Vehicle Identification Number 

VSG 

Variable Speed Governor. Also, referred to as PTO (Power Take-Off). 

VSS 

Vehicle Speed Sensor: Used to detect vehicle speed. 

vss oc 

Vehicle Speed Sensor Open Collector: An ECM input which must be used in 
addition to the VSS positive input when certain types of vehicle speed sensors are 
used. Refer to the Application and Installation manual for installation. 



* As a light bulb check and system check, the check engine light will come on for about 5 seconds when the ignition is turned on. If 
the CEL remains on, or comes back on, the self diagnostic system has detected a problem. If the problem goes away, the light will 
go out, but a trouble code will be stored in the ECM as an inactive code, 
f As a light bulb check and system check, the stop engine light will come on tor about 5 seconds when the ignition is turned on. 


Table 4-1 Abbreviations and Terms 
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5.1 READING THE DIAGNOSTIC CODES - FLASH METHOD 


The following steps describe the flash method to interpret diagnostic codes: 


NOTE: 

If you are here to begin diagnosis of a problem and already know how to read codes, as 
well as understand active and inactive codes, refer to section 9.1. 


1. Active versus Inactive codes: 

[a] Active codes are the codes which are currently keeping the "Check or Stop Engine" 
light on. Active codes are flashed via the Stop Engine Light (SEL). 

[b] Inactive codes are all the codes previously logged in the ECM. These codes can be 
cleared by using the DDR. Inactive codes are flashed via the Check Engine Light 
(CEL). 

NOTE: 

The Diagnostic Request Switch reads codes on the CEL and SEL when an DDR is not 
available. The following steps will enabfe you to obtain codes. 


2 . 

3. 



Turn vehicle ignition switch ON. 

Depress and hold the diagnostic request switch. 

[a] As an example, observe Code 13 (active) and Code 21 (inactive) flashing out on the 
CEL and SEL; see Figure 5-1. 

[b] If input used is SEO/Diagnostic Request, press and release the switch. 
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5 .1 READING THE DIAGNOSTIC CODES - FLASH METHOD 



NOTE: 

Active codes are flashed in ascending numerical flash code order. Inactive codes are 
flashed in most recent to least recent order. 



Figure 5-1 Flash Code Method 


5.1.1 Clearing Codes 

Fault codes can only be cleared using the DDR. 

NOTE: 

Removing the battery cables will not clear codes. 
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5.2 READING CODES 

For instructions for using the DDR or Pro-Link 9000®, ( see Figure 5-2), refer to the Pro-Link 
Users Manual. For a list of Flash Codes and SAE Fault Codes, refer to section 5.3. Refer to 
flowchart. 



All information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 


5-5 





5.3 DDEC DESCRIPTIONS 


5.3 DDEC DESCRIPTIONS 


To read codes, use the diagnostic data reader or depress and hold the diagnostic request switch 
with the ignition ON, engine at idle or not running. Active codes will be flashed on the SEL. 
Inactive codes will be flashed on the CEL. The cycle will repeat until the operator releases the 
diagnostic request switch. Flash codes and descriptions are listed in Table 5-1. 


Flash Codes 

DDEC Description 

11 

VSG sensor input voltage low 

12 

VSG sensor input voltage high 

13 

Coolant level sensor input voltage low 

14 

Oil, coolant, or intercooler, temperature sensor input voltage high 

15 

Oil, coolant, or intercooler, temperature sensor input voltage low 

16 

Coolant level sensor input voltage high 

17 

Bypass or throttle, valve position sensor input voltage high 

18 

Bypass or throttle, valve position sensor input voltage low 

21 

TPS input voltage high 

22 

TPS input voltage low 

23 

Fuel temperature sensor input voltage high 

24 

Fuel temperature sensor input voltage low 

25 

No active codes 

26 

Auxiliary shutdown #1, or #2, input active 

27 

Air inlet or intake air, temperature sensor input voltage high 

28 

Air inlet or intake air, temperature sensor input voltage low 

31 

Auxiliary high side output open circuit or short to ground 

32 

CEL or SEL short to battery (+) or open circuit 

33 

Turbo boost sensor input voltage high 

34 

Turbo boost sensor input voltage low 

35 

Oil pressure sensor input voltage high 

36 

Oil pressure sensor input voltage low 

37 

Fuel pressure sensor input voltage high 

38 

Fuel pressure sensor input voltage low 

41 

Too many SRS (missing TRS) 

42 

Too many SRS (missing SRS) 

43 

Coolant level low 

44 

Oil, coolant, intercooler or intake air, temperature high 

45 

Oil pressure low 

46 

ECM battery voltage low 

47 

Fuel, air inlet, or turbo boost, pressure high 
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Flash Codes 

DDEC Description 

48 

Fuel or air inlet pressure low 

52 

ECM A/D conversion fault 

53 

ECM non volatile memory fault 

54 

Vehicle speed sensor fault 

55 

J1939 data link fault 

56 

J1587 data link fault 

57 

J1922 data link fault 

58 

Torque overload 

61 

Injector response time long 

62 

Auxiliary output short to battery (+) or open circuit, or mechanical fault 

63 

PWM drive short to battery (+) or open circuit 

64 

Turbo speed sensor input fault 

65 

Throttle valve position input fault 

66 

Engine knock sensor input fault 

67 

Coolant or air inlet, pressure sensor input voltage fault 

68 

TPS idle validation switch open circuit or short to ground 

71 

Injector response time short 

72 

Vehicle overspeed 

73 

Gas valve position input fault or ESS fault 

74 

Optimized idle safety loop short to ground 

75 

ECM battery voltage high 

76 

Engine overspeed with engine brake 

77 

Fuel temperature high 

81 

Oil level, crankcase pressure, dual fuel BOI, or exhaust temperature voltage high 

82 

Oil level, crankcase pressure, dual fuel BOI, or exhaust temperature voltage low 

83 

Oil level, crankcase pressure, exhaust temperature, or external pump pressure high 

84 

Oil level or crankcase pressure low 

85 

Engine overspeed 

86 

External pump or barometer pressure sensor input voltage high 

87 

External pump or barometer pressure sensor input voltage low 

88 

Coolant pressure low 


Table 5-1 Flash Codes and Descriptions 
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5.3 DDEC DESCRIPTIONS 


SAE faults and flash codes with descriptions are listed in Table 5-2. 


SAE Faults 

Flash Code 

DDEC Description 

p051 0 

65 

Throttle valve position above normal range 

p051 1 

65 

Throttle valve position below normal range 

p051 3 

i 

17 

Throttle valve input voltage high 

p05t 4 

18 

Throttle valve input voltage low 

p051 7 

65 

Throttle valve not responding 

p052 0 

44 

Intercooler temperature high 

p052 3 

14 

Intercooler sensor input voltage high 

p052 4 

15 

Intercooler sensor input voltage low 

p070 4 

74 

Optimized idle safety loop short to ground 

p072 3 

17 

Bypass position sensor input voltage high 

p072 4 

18 

Bypass position sensor input voltage low 

p073 0 

83 

External pump pressure high 

p073 3 

86 

Pump pressure sensor input voltage high 

p073 4 

87 

Pump pressure sensor input voltage low 

p084 0 

72 

Vehicle overspeed (fueled) 

p084 11 

72 

Vehicle overspeed (absolute) 

p084 12 

54 

Vehicle speed sensor failure 

p091 3 

21 

Throttle position sensor input voltage high 

p091 4 

22 

Throttle position sensor input voltage low 

p092 0 

58 

Torque overload 

p094 0 

47 

Fuel pressure high 

p094 1 

48 

Fuel pressure low 

p094 3 

37 

Fuel pressure sensor input voltage high 

p094 4 

38 

Fuel pressure sensor input voltage low 

p098 0 

83 

Oil level high 

p098 1 

84 

Oil level low 

p098 3 

81 

Oil level sensor input voltage high 

p098 4 

82 

Oil level sensor input voltage low 

pi 00 1 

45 

Oil pressure low 

plOO 3 

35 

Oil pressure sensor input voltage high 

plOO 4 

36 

Oil pressure sensor input voltage low 

pi 01 0 

83 

Crankcase pressure high 

plOI 1 

84 

Crankcase pressure low 

plOI 3 

81 

Crankcase pressure sensor input voltage high 

plOI 4 

82 

Crankcase pressure sensor input voltage low 
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SAE Faults 

Flash Code 

DDEC Description 

p102 0 

47 

Turbo boost pressure high 

pi02 3 

33 

Turbo boost pressure sensor input voltage high 

p102 4 

34 

Turbo boost pressure sensor input voltage low 

pi 03 8 

64 

Turbo speed sensor input failure 

pi 05 0 

44 

Intake air temperature high 

pi 05 3 

27 

Intake air temperature sensor input voltage high 

pi 05 4 

28 

Intake air temperature sensor input voltage low 

pi06 0 

47 

Air inlet pressure high 

pi 06 1 

48 

Air inlet pressure low 

pi06 3 

67 

Air inlet pressure sensor input voltage high 

pi 06 4 

67 

Air inlet pressure sensor input voltage low 

pi 08 3 

86 

Barometer pressure sensor input voltage high 

p108 4 

87 

Barometer pressure sensor input voltage low 

pi 09 1 

88 

Coolant pressure low 

pi09 3 

67 

Coolant pressure sensor input voltage high 

p109 4 

67 

Coolant pressure sensor input voltage low 

p110 0 

44 

Coolant temperature high 

p110 3 

14 

Coolant temperature sensor input voltage high 

p110 4 

15 

Coolant temperature sensor input voltage low 

pill 1 

43 

Coolant level low 

pill 3 

16 

Coolant level sensor input voltage high 

pill 4 

13 

Coolant level sensor input voltage low 

p121 0 

76 

Engine overspeed with engine brake 

pi 68 0 

75 

ECM battery voltage high 

pi 68 1 

46 

ECM battery voltage low 

p172 3 

27 

Air temperature sensor input voltage high 

pi 72 4 

28 

Air temperature sensor input voltage low 

pi 73 0 

83 

Exhaust temperature high 

pi 73 3 

83 

Exhaust temperature sensor input voltage high 

pi 73 4 

83 

Exhaust temperature sensor input voltage low 

pi 74 0 

77 

Fuel temperature high 

p174 3 

23 

Fuel temperature sensor input vottage high 

p174 4 

24 

Fuel temperature sensor input voltage low 

pi 75 0 

44 

Oil temperature high 

p175 3 

14 

Oil temperature sensor input voltage high 

p175 4 

15 

Oil temperature sensor input voltage low 
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5.3 DDEC DESCRIPTIONS 


SAE Faults Flash Code DDEC Description 

pi 87 3 12 VSG sensor input voltage high 

pl87 4 11 VSG sensor input voltage low 

pi 87 7 11 VSG switch system not responding 

pi90 0 85 Engine overspeed 

p251 10 - Clock module abnormal rate 

p251 13 - Clock module fault 


S001 0 

61 

Injector #1 response time long 

S001 1 

71 

Injector #1 response time short 

S002 0 

61 

Injector #2 response time long 

s002 1 

71 

Injector #2 response time short 

s003 0 

61 

Injector #3 response time long 

S003 1 

71 

Injector #3 response time short 

s004 0 

61 

Injector #4 response time long 

s004 1 

71 

Injector #4 response time short 

s005 0 

61 

Injector #5 response time long 

S005 1 

71 

Injector #5 response time short 

s006 0 

61 

Injector #6 response time long 

s006 1 

71 

Injector #6 response time short 

S007 0 

61 

Injector #7 response time long 

s007 1 

71 

Injector #7 response time short 

S008 0 

61 

Injector #8 response time long 

S008 1 

71 

Injector #8 response time short 

s009 0 

61 

Injector #9 response time long 

s009 1 

71 

Injector #9 response time short 

S010 0 

61 

Injector #10 response time long 

S010 1 

71 

Injector #10 response time short 

SOU 0 

61 

Injector #11 response time long 

soil 1 

71 

Injector #11 response time short 

s012 0 

61 

Injector #12 response time long 

S012 1 

71 

Injector #12 response time short 

s013 0 

61 

Injector #13 response time long 

SOI 3 1 

71 

Injector #13 response time short 

SOI 4 0 

61 

Injector #14 response time long 

SOI 4 1 

71 

Injector #14 response time short 

SOI 5 0 

61 

Injector #15 response time long 

s015 1 

71 

Injector #15 response time short 
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SAE Faults 

Flash Code 

DDEC Description 

S016 0 

61 

Injector #16 response time long 

SOI6 1 

71 

Injector #16 response time short 

s020 3 

81 

Dual fuel BOI input voltage high 

s020 4 

82 

Dual fuel BOI input voltage low 

s021 0 

41 

Too many SRS (missing TRS) 

s021 1 

42 

Too few SRS (missing SRS) 

s025 11 

26 

Auxiliary engine shutdown #1 input active 

s026 3 

62 

Auxiliary output #1 short to battery (+) 

s026 4 

62 

Auxiliary output #1 open circuit 

s026 7 

62 

Auxiliary output #1 mechanical system not responding properly 

s040 3 

62 

Auxiliary output #2 short to battery (+) 

s040 4 

62 

Auxiliary output #2 open circuit 

S040 7 

62 

Auxiliary output #2 mechanical system not responding properly 

s047 0 

61 

Injector #17 response time long 

s047 1 

71 

Injector #17 response time short 

s048 0 

61 

Injector #18 response time long 

s048 1 

71 

Injector #18 response lime short 

s049 0 

61 

Injector #19 response time long 

S049 1 

71 

Injector #19 response time short 

s050 0 

61 

Injector #20 response time long 

S050 1 

71 

Injector #20 response time short 

s051 3 

31 

Auxiliary output #3 open circuit 

s051 4 

31 

Auxiliary output #3 short to ground 

s052 3 

31 

Auxiliary output #4 open circuit 

S052 4 

31 

Auxiliary output #4 short to ground 

s053 3 

62 

Auxiliary output #5 short to battery (+) 

s053 4 

62 

Auxiliary output #5 open circuit 

s053 7 

62 

Auxiliary output #5 mechanical system not responding properly 

s054 3 

62 

Auxiliary output #6 short to battery (+) 

s054 4 

62 

Auxiliary output #6 open circuit 

s054 7 

62 

Auxiliary output #6 mechanical system not responding properly 

S055 3 

62 

Auxiliary output #7 short to battery (+) 

s055 4 

62 

Auxiliary output #7 open circuit 

S055 7 

62 

Auxiliary output #7 mechanical system not responding properly 

s056 3 

62 

Auxiliary output #8 short to battery (+) 

S056 4 

62 

Auxiliary output #8 open circuit 
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5.3 DDEC DESCRIPTIONS 


SAE Faults 

Flash Code 

DDEC Description 

S056 7 

62 

Auxiliary output #8 mechanical system not responding properly 

s057 3 

63 

PWM driver #1 short to battery (+) 

s057 4 

63 

PWM driver #1 open circuit 

S058 3 

63 

PWM driver #2 short to battery {+) 

s058 4 

63 

PWM driver #2 open circuit 

S059 3 

63 

PWM driver #3 short to battery (+) 

s059 4 

63 

PWM driver #3 open circuit 

S060 3 

63 

PWM driver #4 short to battery (+) 

s060 4 

63 

PWM driver #4 open circuit 

s061 11 

26 

Auxiliary engine shutdown #2 input active 

s072 0 

61 

#21 injector response time long 

s072 1 

71 

#21 injector response time short 

s073 0 

61 

#22 injector response time long 

S073 1 

71 

#22 injector response time short 

s074 0 

61 

#23 injector response time long 

S074 1 

71 

#23 injector response time short 

s075 0 

61 

#24 injector response time long 

s075 1 

71 

#24 injector response time short 

s076 0 

66 

Engine knock level above normal range 

S076 3 

66 

Engine knock sensor input voltage high 

s076 4 

66 

Engine knock sensor input voltage low 

s076 7 

66 

Engine knock sensor torque reduction 

s077 0 

73 

Gas valve position above normal range 

s077 1 

73 

Gas valve position below normal range 

S077 3 

73 

Gas valve position input voltage high 

s077 4 

73 

Gas valve position input voltage low 

S151 14 

73 

System Diagnostic Code #1 (ESS) 

S226 11 

73 

Transmission Neutral Switch (ESS) 

s227 4 

73 

Auxiliary analog input #1 voltage low (ESS) 

s227 3 

73 

Auxiliary analog input #1 voltage high (ESS) 

s227 2 

73 

Auxiliary analog input #1 data erratic, intermittent or incorrect (ESS) 

s230 5 

68 

TPS idle validation switch open circuit 

s230 6 

68 

TPS idle validation switch short to ground 

s231 12 

55 

J1939 data link fault 

s238 3 

32 

SEL short to battery (+) 

S238 4 

32 

SEL open circuit 
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SAE Faults 

Flash Code 

DDEC Description 

s239 3 

32 

CEL short to battery (+) 

s239 4 

32 

CEL open circuit 

S240 2 

- 

Fram checksum incorrect 

s248 8 

55 

Proprietary data link fault (master) 

s248 9 

55 

Proprietary data link fault (slave) 

S249 12 

57 

J1922 data link fault 

s250 12 

56 

J1587 data link fault 

s253 2 

53 

Non volatile memory data incorrect 

s253 12 

53 

Non volatile memory fault 

s253 13 

- 

Incompatible calibration version 

S254 0 

- 

External failed RAM 

s254 1 

- 

Internal failed RAM 

S254 6 

- 

Entered boot via switches 

s254 12 

52 

ECM A/D conversion fail 


Table 5-2 SAE Faults and Flash Codes 
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6.1 BASICS 


The following listed items 


should be checked prior to starting any troubleshooting: 


□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 


□ 


□ 



Ensure engine serial number on the ECM matches the serial number on the cylinder block. 
Walk around the vehicle. Look for obvious problems such as leaks (air or liquid). 

Inspect ECM for worn isolators, debris or bolts lodged between ECM and cylinder block. 
Broken wiring connectors. 

Fuel Supply - Full on. 

Fuel tank level. 

Vehicle damage. 

Investigate any prior repairs, if applicable. 

Check for poor mating of the connector halves or terminals not fully seated in the 
connector body (backed out terminals). 

Look for improperly formed or damaged terminals. All connector terminals in the problem 
circuit should be carefully inspected to determine proper contact tension. Use a mating 
terminal to test the contact tension. 

Electrical system interference caused by a defective relay, ECM driven solenoid, or a 
switch causing an electrical surge. Look for problems with the charging system (alternator, 
etc.). In certain cases, the problem can be made to occur when the faulty component is 
operated as in the case of a relay. 

Verify alternator grounds are clean and making good contact. Disconnect the alternator 
belt to test. 

Wiggle wires and harnesses to try to make the problem active, or re-occur. 
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6.1 BASICS 


6.1.1 ECM Programming 

The following label is attached to the ECM. See Figure 6-1. 


CAUTION: 


THIS ECM IS PROGRAMMED FOR SPECIFIC OPTIONS. 
REPLACING THIS ECM WITH ONE THAT HAS NOT BEEN 
PROGRAMMED WITH THESE EXACT OPTIONS COULD 
HAVE UNINTENDED RESULTS. TO AVOID PERSONAL 
INJURY, ONLY REPLACE WITH AN ECM THAT HAS 
THE IDENTICAL INPUTS AND OUTPUTS PROGRAMMED. 


Figure 6-1 


ECM Label 


□ Every DDEC system engine serial number has its own file in the DDC Mainframe. 


NOTICE: 


Failure to match the serial number on the engine with 
the ECM programming may result in incorrect calibration 
results and engine damage. 



□ ECM programming must be done to match the serial number you are currently working on. 
Failure to do so may result in incorrect calibration and engine damage. 

□ Programming a DDEC III ECM must be done with an engine file set up for the DDEC III 

system. 

□ Programming a DDEC IV ECM must be done with an engine file set up for the DDEC IV 
system. 

□ For a summary of features and how to change them, refer to section 7. 
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6.2 OPERATOR INFORMATION 


This section should serve as a guideline for the technician: 


□ Intermittent Problems - Talk to the operator/driver. Be specific! 

□ Develop your own Driver Questionnaire. Refer to section 6.2.1. 


6.2.1 Driver Questionnaire 


Ask the driver to answer the following questions before attempting to repair an intermittent 
problem, or a problem with symptoms but no diagnostic codes. Use this and the response 
guideline to these questions. 


1. How often does the problem occur? Can you and the driver take the vehicle and 
demonstrate the problem in a short time? 

2. Has the vehicle been to other shops for the same problem? If so, what was done there? 

3. Did the radio, dash gages, or lights momentarily turn OPT when the problem occurred? 

4. Does the problem occur only at specific operating conditions? If so, at what load? Is it 
light, medium, or heavy? 

5. Does the problem occur at a specific engine operating temperature? If so, at what engine 
temperature? 



6 . 


Does the problem occur only when above or below specific outside temperatures? In 
what temperature range? 


7. Does the problem occur during other conditions e.g. during or after rain, spray washing, 
snow? 


8 . 

9. 



Did the problem occur at a specific vehicle speed? If so, at what vehicle speed? 
Does the problem occur at specific engine r/min? If so, at what engine r/min? 
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6.2 OPERATOR INFORMATION 


6.2.2 Questionnaire Response Guideline 

The following are typical responses to the Driver Questionnaire: 


1. If the problem is repeatable, take the vehicle for a drive with the DDR connected and 
note the conditions when the problem occurs. Be prepared to take snapshot data using 
the DDR. Ensure you operate the vehicle after correcting the problem and duplicate the 
operating conditions before releasing the unit, to verify the problem is corrected. 

2. If the vehicle has been to other shops for the same problem, call the other shops and find 
out what has been done. Avoid replacing the same components again unless absolutely 
sure they are the problem! It is unlikely a component will fail again following a recent 
replacement. 

3. If other vehicle devices are affected, this indicates there may be something wrong with 
the ignition wiring. Refer to section 91.2 for information on inspecting the ECM battery 
connections. 


4. Operate the engine under similar load conditions. Check the fuel system for restrictions, 
primary filter, and fuel tanks for foreign objects blocking the fuel supply. Also, check the 
air system. Utilize the DDR snapshot feature. 

5. Operate the engine at this temperature while attempting to duplicate the problem. Use 
the snapshot feature on the DDR. 


6 . 

7. 


If possible, troubleshoot the problem in this temperature range. 

If the problem seems to occur during or after the engine is subjected to rain/spray washing, 
thoroughly inspect the connectors for moisture entry. 


8. If the problem occurs at a specific vehicle speed, check the parameters affecting vehicle 
speed to verify they are programmed close to the vehicle speed where the problem occurs. 
Check Vehicle Speed and watch the DDR (snapshot) for changes to see if the pulse wheel 
(VSS signal) is loose. 


9. 


If the problem occurs at a specific engine r/min, 
temperature sensors, and note any changes to the 
Detroit Diesel Technical Service. 


unplug the oil, coolant, and air 
problem. Gather this data and contact 
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6.3 SERVICE TOOLS 

Listed in Table 6-1 are the service tools required to perform troubleshooting procedures for 
the DDEC-equipped engine. 


Tool Number 

Tool Name 

J 39299 

Volt-Ohm Meter; see Figure 6-2 

J 38500 

Pro-Link ® Diagnostic Data Reader; see Figure 6-3 

J 41005 

DDEC III Vehicle Interface Module; see Figure 6-4 

J 38480 

Pro-Link Printer; see Figure 6-5 

J 38852 or J 39848 

Crimping Tools; see Figure 6-6 

23516937 

Digital Diesel Sensor Simulator; see Figure 6-7 (Optional Tool) 

J 35751 

Jumper Wire Kit 


Table 6-1 Service Tools 





Figure 6-2 Volt-Ohm Meter, J 39299 
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Figure 6-4 DDEC III Vehicle Interface Module, J 41005 

(Will Operate DDEC IV Also) 
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Figure 6-5 Pro-Link 9000 Printer, J 38480 
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Figure 6-6 Crimping Tool, J 38852 or J 39848 
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7.1 DDEC ECM SOFTWARE FEATURES 

This section is a brief description of DDEC system ECM software features and what is required to 
activate the feature (DDR, PC, etc.). 

NOTE: 

For a complete description of features, refer to publication 7SA800, DDEC III Application 
and Installation manual. 

7.1.1 Air Compressor Governor System 

The air compressor governor system can be set on the mainframe only. This system is similar 
to the pressure governor system, but for air compressor applications. 6N4C change adjusts the 
engine speed to compensate for air pressure loads. ECM Software 4.01 is required. 

7.1.2 Cruise Control 

Cruise control can be set with the DDR or programming station. 

□ Auto Resume 

□ Yes or No. Will re-engage cruise if clutch switch is used to disable. Second press of 
clutch must be done within 3 seconds of the disengage and cruise will resume at 
the previously set speed. 

□ Minimum Cruise Speed 

□ Can be set with the DDR or programming station. Normally 20 mph, newer ECM 
software may allow setting to as low as 10 mph. 

□ Maximum Cruise Speed 

□ Can be set with the DDR or programming station. Limited to the calculated gear 
bound vehicle speed at rated engine r/min, or if progressive shift = yes, then max 
cruise speed is limited to high gear r/min. Also limited to vehicle speed limit (if set). 

□ Engine Brake Cruise 

□ Can be set with the DDR or programming station. Refer to engine brake information. 
Refer to section 7.1.5. 

7.1.3 Cruise Switch Variable Speed Governor 

The cruise switch can be set with the DDR or programming station. Requires Vehicle Speed 
Sensor (VSS) set to Yes. 

□ Initial r/min= 1000 r/min default, initial r/min to ramp up to when set. 

□ R/min incr= 25 r/min default, r/min increase when res/accl switch is enabled. 
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7.1.4 Data Pages 

Enable data pages on the mainframe (up to 7.00 ECM software). This is automatic with ECM 
software level 20.xx or higher. 

7.1.5 Engine Brake (Jake Brake) 

Enabling the engine brake is done on the mainframe. Once turned on, output cavities S3 and T3 
are automatically configured to provide voltage to the brake solenoids when the ECM calibrated 
parameters are met allowing activation. 

Also requires two inputs, engine brake low and engine brake med. 

Several options are available (programming station or DDR set) relative to engine brake 
operations: 

□ Dynamic Fan Braking 

□ Enables the cooling fan whenever the engine brake is in high mode. This feature is 
able to be configured with the programming station or DDR. (DDR software level 
2.0 or higher.) 

□ Engine Brake / Service Brake 

□ This feature forces the operator to, in addition to the normal requirements, press the 
service brake in order to initiate the engine brake(s). Can be set with the DDR or 
programming station. 

□ Engine Brake Minimum MPH 

□ This feature allows the customer to set a minimum mph to allow the engine brake to 
activate. Can be set with the DDR or programming station. 

□ Engine Brake Cruise 

□ Allows engine brakes to activate to programmed levels automatically based on vehicle 
speed increases. Initial speed is low. The speed of the increments is medium, then 
high. Level (high, med, low) is limited by dash position switch. 

□ Can be set with the DDR or programming station. 
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7.1.6 Engine Protection Features 

Engine protection features can be set with the DDR or programming station. Three features are 
available: 

□ Shutdown 

□ Rampdown 

□ Warning 

7.1.7 Engine Synchro Shift 

Engine Synchro Shift™ (ESS) can be set with the programming station. ESS is a joint 
development between DDC and Rockwell. 

The ESS system automatically synchronizes the transmission by matching the engine r/min speed 
to the road speed of the vehicle, eliminating the need to use the clutch pedal for shifting gears. 
Refer to publication number 6SE498, Engine Synchro Shift (ESS) Troubleshooting Manual. 

Requires an ESS transmission type, two inputs (in gear and in neutral), and two outputs (high 
range solenoid and low range solenoid). 

7.1.8 Ether Start 

Ether start can be set with the programming station only. Requires ECM software level to be 
greater than 3.00, and enable output for Ether Start. Refer to Ether Start manual, 7SA727. 

7.1.9 Fan Controls 

Fan type is set in the mainframe; None; Single; Dual; Two Speed; are the allowed types. The 
correct inputs (if any are needed or desired) and outputs must be configured to an available 
cavity with the programming station. 

□ Required Outputs: Configure to any output cavity 

□ Fan control #1 for Single 

O Fan control #1 and Fan control #2 for Dual or Two-Speed types 

□ Inputs are optional: Configure to any input cavity with the programming station 

□ Auxiliary Fan Control 

□ Fan Override 
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7.1.10 Fuel Economy Incentive 

Fuel Economy Incentive (FEI) can be set with the DDR or programming station. 

FEI is a DDEC feature that allows vehicle owners to set driver goals of fuel economy while 
offering the driver an incentive which is a result of his/her good driving habits. The FEI will 
automatically allow a higher vehicle speed (speed increase is dependent on the customer selected 
settings) than is set in the road speed limiting area of the ECM. FEI was released with ECM 
software level 5.00. 

There are four items relative to FEI: 

□ Minimum MPG (MIN MPG) 

□ This would be defined as the customer’s minimum fuel economy goal. Any fuel 
economy obtained by the driver greater than this figure would result in a allowed 
speed increase. Each increase of 0.1 mpg will provide the speed increase dictated by 
the Conversion factor (or Scaler MPH/MPG). 

□ Maximum MPH (MAX MPH) 

□ This would be the absolute maximum speed increase to which the customer wants 
the vehicle limited. The value is an increase above the vehicle speed limit. The 
allowed values are 0 to 20. A value of 0 disables the FEI feature. A value of 1 to 20 
enables the FEI feature. 

□ Conversion Factor (Scaler MPH/MPG) 

□ The miles per hour you want to allow for each full mile per gallon above the minimum 
mpg. Example: a value of 10 will allow the driver to go 10 mph above the road speed 
limit for each full (1) mile per gallon above the minimum mpg. If the minimum mpg 
is 7.0, and the driver is getting 7.1 mpg, then the system will allow one additional mile 
per hour increase, etc. The unit will still be limited to the maximum MPH. 

□ Calculation Type (CALC TYPE) 

□ Two choices can be found under this item; FILTERED, or TRIP. This is what you want 
the FEI to use to base its calculations. Filtered bases the calculations on the fuel 
information, by periodic sampling of fuel consumption, recorded in the ECM. Trip 
bases the calculations on the trip portion of the fuel usage information. 

FEI is only able to be set by the customer or service outlet and only with the DDR or programming 
station. Requires MPSI DDR version 5.0 or higher. 

7.1.11 Fuel Pressure Sensor 


Fuel pressure sensing is currently only configured for some industrial engines. It is not available 
on all series. The fuel pressure sensor used is the same as the oil pressure sensor. 
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7.1.12 Full Power Continuous Override 

Full Power Continuous Override allows the operator to override the shutdown protection and 
maintain full power rather than ramp down to a reduced performance. This is set on the mainframe. 


7.1.13 Function Lockout 


Function Lockout was added to the release of 4.00 ECM and DDR software. 


The purpose of this new option is to allow users to have a selected area or areas of the customer 
parameters password protected. For example, a customer can now function lockout the cruise 
control parameters with a user entered password, and still have the other areas accessible with the 
DDR with no (four zeros) password. 


The function lockout parameters are able to be selected and customized to the customers request. 
The areas that are able to be protected by function lockout are: 


□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

□ 


Idle Shutdown 
VSG Configuration 
Engine Protection 
Cruise Control 
Progressive Shift 
Engine Droop 
Engine/Vehicle Options 
Air Compressor 
ESS Transmission 


When making changes with the DDR under the Reprogram Calibration section, you will already 
have entered a password to get past this step. If any of the functions in the selection list are 
function lockout protected, the DDR will ask for the function lockout password after that 
selection is made. 


7.1.14 Half Engine Enable 

Half engine enable can be set with the DDR for ECMs with 7.00 ECM software or higher. A 
current DDR is required. Half engine options are: 

□ No half engine - (OFF) 

□ Half engine when cold air inlet temperature is less than 12.5°C (55°F), with parking 
brake set - (IF COLD) 

□ Half engine all the time, whenever park brake is set - (ON) 

□ N/A is displayed when changing half engine with the DDR or laptop is not allowed in 
the engine calibration. The engine may have half engine program as part of that engine 
calibration. View "Diagnostic Data List" to see if the engine is currently operating in 
half engine mode. 
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7.1.15 Idle Shutdown 

Idle shutdown can be set with the DDR or programming station. 

□ Enabled: Yes/No 

□ Time: 01-99 minutes 

□ Enabled on VSG: Yes/No; this determines if you want the idle timer to shut the engine 
down during idle only 

□ No 

□ Yes (Idle and High Idle) 

□ Override: 

□ Yes/No, will flash the CEL 90 seconds before shutdown to allow the driver to press 
the pedal that will cancel the idle shutdown, and run until the key is cycled or by 
pressing the pedal again. 

□ Ambient Air Temp disallows override: Can be set with the DDR or programming 
station. (Override Temp Disable) Lower Limit = XX; Upper Limit =XX. (When upper 
and lower limits are set, the operator will only be able to override ISD if the calculated 
ambient air temperature is above or below these temperatures. Upper and lower limit 
both set to 167°F = disables the feature. 

□ Adding Ambient Temp Sensor: DDC offers an actual ambient temperature sensor. 

NOTE: 

If the override temperature disable function is wanted by a customer, it is recommended 
that this be added (Kit P/N: 23518521, with instructions 18SP397). 

7.1.16 Idle Speed 

Idle speed can be set on the mainframe for some industrial applications to a maximum of 1000 
r/min. It is a fixed speed for on-highway engines. 

7.1.17 Idle Speed Offset 

The Idle Speed Offset is read by the DDR as Idle Adjust. 

Idle speed offset can be adjusted from + 100 r/min, to - 25 r/min using the DDR. Maximum 
combined speed for automatic transmission applications is 700 r/min. (Some special applications 
allow 750 r/min.) 

7.1.18 Injector Calibration Codes 

Injector calibration codes can be set with the DDR or programming station only. Codes are 
password protected. Allowed range is 01 - 99. 
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7.1.19 Input Functions 


DDEC has twelve digital input ports listed in Table 7-1, located on the Vehicle Interface Harness. 
These digital inputs can be configured for various functions, listed in Table 7-2. These functions 
can be ordered at the time of engine order. Any digital input function is able to be customized by 
programming the ECM with a the programming station. 


Input Cavities 

Input Cavities 

El 

#451 

G2 

#543 

FI 

#542 

H2 

#524 

G1 

#528 

J2 

#531 

HI 

#523 

K2 

#583 

J1 

#541 

G3 

#545 

F2 

#544 

K3 

#979 


Table 7-1 Input Cavities 


Functions 

Functions 

Functions 

None 

Limiting Torque Curve 

Trans Retarder Status 

Engine Brake Low 

Diagnostic Request 

Dual Throttle (LSG) 

Engine Brake Med 

Alt Min VSG/Fast Idle 

A/C Fan Status 

Aux Shutdown #1 

Service Brake Release 

Aux CLS 

Aux Shutdown #2 

Clutch Released 

Fan Control Override 

Park Brake / ISD 

Set Coast OFF DDEC II 

VSG Station Change 

Idle Validation 

Set / Coast ON 

VSG Station Complement 

Pressure / RPM Mode 

Resume/Accel OFF DDEC II 

Air Load Switch 

Throttle Inhibit 

Resume / Accel ON 

In Neutral Switch 

RPM Sync (Marine) 

Cruise Enable 

In Gear Switch 

RPM Freeze (Marine) 

PGS System Enable 

KD Brake 

Rating Switch #1 

SEO / DIAG Request 

Gas Valve Diagnostic 

Rating Switch #2 

Engine Brake Disable 

- 


Table 7-2 Available Input Functions 



7.1.20 Jake Brake (See Engine Brake) 

For information on the Jake Brake®, refer to section 7.1.5. 
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7 .1 DDEC ECM SOFTWARE FEA TURES 


7.1.21 Optimized Idle Feature 


The Optimized Idle® feature can be set with the mainframe. Refer to the Optimized Idle 
Installation and Troubleshooting Manual, 7SA734, for all required information. 


7.1.22 Output Functions 

The DDEC system has three digital output ports located on the vehicle interface harness and three 
digital output ports located on a pigtail off the engine sensor harness. These digital outputs can 
be configured for various functions. The digital output cavities are listed in Table 7-3. These 
functions can be ordered at the time of engine order. The digital output functions available are 
listed in Table 7-4. Any digital output function can be customized by programming the ECM with 
the programming station. 


Output Cavities 

Output Cavities 

VIH 

ESH 

A1 

#988 

W3 

#563 

A2 

#555 

X3 

#564 

F3 

#499 

Y3 

#565 


Table 7-3 Output Cavities 



Functions 

Functions 

Functions 

No Function 

Fan Control #2 

Turbo Recirc Valve 

Low DDEC Volt 

Deceleration Light 

Optimized Idle Active 

RPM Sync Active 

Engine Brake Active 

Low Range Solenoid (ESS) 

PGS Active Light 

VSG Aclive Indication 

High Range Solenoid (ESS) 

Vehicle Power Down 

Oil Pressure Low Light 

Shift Solenoid (Top2) 

Starter Lockout 

Oil Temp High Light 

Shift Lockout (Top2) 

Ext Brake Enable 

Coolant Temp High Light 

Gas Throttle Actuator 

Trans Retarder Enable 

Air Comp Solenoid 

Fuel Supply Solenoid 

Coolant Level Low Light 

Crankcase Pressure High 

KD Brake Solenoid 

Cruise Active Light 

Coolant Pressure Low 

- 

Fan Control #1 

Ether Start 

- 


Table 7-4 Available Output Functions 
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7.1.23 Passwords 


DDEC ECMs have the ability to have unique and separate passwords in the following areas: 


□ Update customer calibration (calibration change) 

□ Rating change 

□ Function lockout (4.00 or higher ECM software function) 

□ Injector calibration (Only the DDR will change this password) 


7.1.23.1 Changing Passwords V Using the Diagnostic Data Reader 


DDR software level must be 2.00 or higher. 


1. In the event a customer loses or forgets his/her password, contact a Detroit Diesel Regional 
Office, or the Detroit Diesel Technical Service Department with the engine serial number. 
These contacts can provide an alternate (backdoor) password. You should also ensure that 
there is not any "maximum" or "rating" security enabled on the mainframe for that unit. 

2. Using the DDR select the Password Change option in the area that you need to change. 
Password changing for Customer Password can be found in the "ENGINE" section, under 
"Calibration Change". Changing the password for engine rating and function lockout is 
found under their respective headings under the "Reprogram Cal" menu. Changing the 
injector password is found in the "ENGINE" section, under "Fuel Injector Information". 



3. 


Enter the alternate password as the current password. The alternate password is a six 
character alpha numeric code. Enter alpha characters with the DDR by using the up or 
down arrow keys, that scroll you through the alphabet. Use the side arrow keys to move 
the cursor to the next position, or to back up to correct an entry. 


4. 

5. 

6 . 

7. 



Once all six positions are filled press the enter key. 

Enter the new password you wish to enter (maximum four positions). Press enter. 

Depending on the area you are changing, you will get a message that the password is 
successfully changed, or prompt you to confirm that this is what you really want to do. 

Turn the ignition off, unplug the DDR. 
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7.1.24 Pressure Governor System (Fire Truck) 

The pressure governor system allows the engine speed to fluctuate to maintain a steady water 
pump outlet pressure. 

NOTE: 

This system can be set on the mainframe only (Fire Truck Applications 6N4C change). 

The system requires the mainframe to be set to enable the feature. A pressure transducer is 
required. 

NOTE: 

The same transducer is used for DDEC II systems and III systems. 

Control of the system can be done with switches/Mastermind for DDEC II systems or with 
Switches/Mastermind or Electronic Fire Commander (EFC) for DDEC III systems. Basic 
operation is the same for all systems. 

The mastermind part number differs for DDEC II systems vs. DDEC III systems. 

7.1.25 Progressive Shift Configuration 

Progressive shift configuration can be set with the DDR or programming station and can be used 
to force shifting. It is also useful to limit engine r/min in certain gears, to force shifting to a higher 
gear. Use Spec Manager to determine values to enter. 

7.1.26 Rating Selections 

Ratings can be selected with DDR or programming station. Selections are limited to ratings 
available within the 6N4D group. 

7.1.27 Top 2 (Eaton) 

Top 2 can be set with the programming station. Two outputs are required - shift solenoid and 
shift lockout. The transmission type is manual. 
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7.1.28 Transmission Type 

Transmission type can be set with the programming station only. Choices at time of print (may be 
limited by the application code) are listed in Table 7-5. 



Transmission 


Transmission 


Transmission 

00 

Manual 

14 

Other Automatic 

20 

Rockwell RSX9-R 

01 

Allison Hydraulic 

15 

GE Statex III 

21 

Rockwell RS10 

03 

Voith 

16 

Autoshift / J1939 

22 

Rockwell RSX10 

04 

Z-F Ecomat 

17 

Rockwell RS9 

23 

Reserved - RSX10-C 

09 

Allison Electronic 

18 

Rockwell RSX9-A 

- 

- 

12 

Allison WT 

19 

Rockwell RSX9-B 

- 

- 


Table 7-5 Available Transmission Selections 



7.1.29 Vehicle Overspeed Parameters 


Vehicle overspeed parameters can be set with the DDR or programming station. Customer 
decided parameters log vehicle overspeed codes. The parameter is typically set for +3 mph and +5 
mph greater than the current vehicle speed limit; e.g. vehicle speed limit 65. Maximum overspeed 
limit is 68 and maximum speed no fuel is 70. Setting both to zero disables the function. 


NOTE: 

Remember to review these figures if Fuel Economy Incentive is activated. 



AH information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 


7-13 










































7.1 DDEC ECM SOFTWARE FEATURES 


7.1.30 Vehicle Speed Limiting 

Vehicle speed limiting can be set with the DDR or programming station. Requires VSS set to Yes. 


Vehicle Speed Limit = Yes/No; Maximum speed = XX mph. Limited to the calculated gear bound 
vehicle speed at rated engine r/min, or if progressive shift = yes, then max cruise speed is limited 
to high gear r/min. (XX refers to customer selections.) 


7.1.31 Variable Speed Governor or Limited Speed Governor Vehicle Speed 
Limiting Diagnostics 


If low side diagnostics need to be enabled or disabled, this is set on the mainframe. 

Low side diagnostics refers to throttle position sensor (TPS) or variable speed governor (VSG) 
"low volt" codes. This occurs when an ECM is configured to be looking for a signal at one of 
these items, but nothing is wired to it. 

7.1.32 Vehicle Speed Sensor Anti-Tamper 

Vehicle Speed Sensor (VSS) anti-tamper can be set with the DDR, or special ECM software 
available via parts. 

Once set, VSS anti-tamper requires 5.0 level DDR or higher to disable. 
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7.2 DDEC FEATURE SUMMARY 

The "x" in a column indicates that this feature has always been available. The numbers indicate 
the software release that the feature was introduced. A number in the DDR column represents 
the ECM software release that made the feature available, or able to be changed with the tool 
listed in the comments column. Parameters that are configured in the Application Code Only 
are listed in Table 7-6. 


Parameter Name 


Air Compressor 
Governor System 


Air Temp Sensor 


Air Temp Torque 
Reduction 


Barometric Pressure 
Sensor 


Coolant Level Sensor 


Coolant Pressure 
Sensor 


Crankcase Pressure 
Sensor 


Cruise MIN r/min 


Disable EOP on VSG 


Dual Fuel BOI 


Enable Engine Brakes 


Engine Overtemp 
Protection 


Engine Protection 
Configuration 


Engine Sync 


Engine Sync Pulses 


Fan Control 
Configuration 


Fuel Pressure Sensor 


Glow Plugs 


Idle Operation at 
Zero VSG 


Intercooler Temp Sensor 


APPL Code Mainframe 

6N4C Only Only 


Program 

Station 


DDR / 
DDL 


Comments 
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7.2 DDEC FEA TURE SUMMARY 


Parameter Name 


LSG Low Side 
Diagnostics (Code 22 ) 


LSG Override VSG 


Oil Pressure Sensor 


Oil Temp Sensor 


Pressure Governor 
System 


PWM Fan Control 


PWM Fan Control 
Configuration 


VSG Low Side 
Diagnostics (Code 11) 


VSG Operation at Higher 
Vehicle Speeds 


VSG Using Foot Pedal 


APPL Code Mainframe Program DDR / 
6N4C Only Only Station DDL 


Comments 



Assigned to PWM4 w/R3; 
can be programmed for 
PWM2 or PWM4 w/FI4* 


Includes duty cycle levels 
and temperatures 


Typically not set for 
on-highway applications 


Typically set to 3 mph 


Changes scale of r/min 
per count 


' Typically PWM2 for SI49; PWM4 for S50/S60 


Table 7-6 Parameters That Are Configured in Application Code Only 
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The parameters that are configured in the mainframe screens only are listed in Table 7-7. 



Mainframe Program DDR / 
Only Station DDL 


Comments 


Only 


6N4C Group 
6N4D Group 

ATI Port 

Digital Torque Limiting 

Fan Type (Digital 
Output) 

Full Power 
Continuous Override 

Hot Idle Speed 

Max Cold Idle Speed 

Maximum Security 

Override CCPS Faults 

Override OPS Low 
Faults 

Rating Security 

Starter Lockout 
Speed Settings 

VSG is Primary 



None or TURBO SPD or NAT 
GAS or VSG FREQ (Pin X-1) 

Utilizes selection of a 


5 - - predefined torque curve 

and/or speed 



Table 7-7 Parameters that are Configured in the Mainframe Screens Only 
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7.2 DDEC FEATURE SUMMARY 


Parameters that can be configured by the OEM, programming station, and/or the DDR are 
listed in Table 7-8. 
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Parameter Name 


Cruise Maximum 
Speed 


Cruise Minimum Speed 


Dynamic Fan Braking 


Engine Brake Cruise 


Engine Brake 
Increment 


Engine Brake Low 


Engine Brake-Svc 
Brake Activation 


Engine Brake - 
Minimum mph 


FEI - Calculation Type 


FEl Conversion Factor, 
mph per mpg 


FEI - Maximum mph 


FEI - Minimum mpg 


Feature Password 
Protection 


Half Engine Enable 


Idle Shutdown Override 


Idle Speed Offset 


Idle Timer 


Idle Timer Operates ON 


Idle Timer Override 
Defeat, max temp 


Idle Timer Override 
Defeat, min temp 


Idle Timer Shutdown 


Injector Calibration 
Codes 


Intercooler Temp 
Protection Level 


LSG Droop 


APPL 

Code 

6N4C Only 


Mainframe 

Only 


Program 

Station 


DDR / 
DDL 


Comments 
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Parameter Name 

APPL 

Code 

6N4C Only 

Mainframe 

Only 

Program 

Station 

DDR / 
DDL 

Comments 

VSS Signal Type 

- 

2 

2 

2 

Typically magnetic; also 
open-collector/switch 

VSS Tire Revolutions 

- 

X 

X 

X 

- 


Table 7-8 Parameters that can be Configured by the OEM, Programming 
Station, and/or the DDR 



DDEC Features, code 6N5, are listed in Table 7-9. 


Parameter Name 

Code 

Mainframe 

Only 

Program 

Station 

DDR 

Comments 

No DDEC Feature 

6N5-NONE 

- 

- 

- 

- 

ECM Data Pages Only 

6N5-0001 

- 

- 

- 

- 

Optimized Idle Only 

6N5-0002 

- 

- 

- 

- 

Data Pages and 
Optimized Idle 

6N5-0003 

- 



- 


Table 7-9 6N5 - DDEC Features 
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8.1 CRIMP AND REMOVAL TOOLS 

Crimp tools and connector removing tools can be purchased from Kent-Moore. The part and 
associated part numbers are listed in Table 8*1. 


Connector 

Tool 

Part Number 

Metri-Pack 150 

Removing 

J 35689 

Crimp 

J 35123 

Weather Pack 

Removing 

J 36400-5 

Crimp 

J 35606 

Metri-Pack 280 

Removing (18 AWG) 

J 33095 

Crimp (18 AWG) 

J 38125-6 

Removing (12 AWG - Used for 
power harness) 

J 33095 

Crimp (12 AWG - Used for 
power harness) 

J 39848 

Deutsch 

Removing (12 AWG) 

J 37451 

Removing (16-18 AWG) 

J 34513 

Crimp 

J 34182 


Table 8-1 Crimp and Removal Tools 
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8.2 METRI-PACK 150 CONNECTORS 


8.2 METRI-PACK 150 CONNECTORS 

Metri-Pack 150 series connectors are "pull-to-seat" connectors. Each wire must be pushed 
through the connector prior to crimping the terminal. Cable seals are inserted into the shell of the 
connector and hold many wires. Metri-Pack 150 connectors are listed in Table 8-2. 


ECM Engine Harness 

ECM Vehicle Interface Harness 

Connector 

P/N: 12034400 

Connector 

P/N: 12034398 

Terminal 

P/N: 12103881 

Terminal 

P/N: 12103881 

Seal 

In Connector 

Seal 

In Connector 

Plug 

P/N: 12034413 

Plug 

P/N: 12034413 

ECM Communication Harness Connector 

Temperature Sensor Harness 

Connector 

P/N: 12066317 

Connector 

P/N: 12162193 

Terminal 

P/N: 12103881 

Terminal 

P/N: 12103881 

Seal 

In Connector 

Seal 

In Connector 

Plug 

P/N: 12034413 

Plug 

P/N: Not Applicable 

Pressure Sensor Harness 

Fire Truck Pressure Sensor (PGS) 

Connector 

P/N: 12047909 

Connector 

P/N: 12065287 

Terminal 

P/N: 12103881 

Terminal 

P/N: 12103881 

Seal 

In Connector 

Seal 

In Connector 

Plug 

P/N: Not Applicable 

Plug 

P/N: Not Applicable 

SRS Harness 

TRS Harness 

Connector 

P/N: 12162193 

Connector 

P/N: 12162197 

Terminal 

P/N: 12103881 

Terminal 

P/N: 12103881 

Seal 

In Connector 

Seal 

In Connector 

Plug 

P/N: Not Applicable 

Plug 

P/N: Not Applicable 

Injector 

Gray) 

Injector (Black) 

Connector 

P/N: 12162830 

Connector 

P/N: 12040947 

Terminal 

P/N: 12103881 

Terminal 

P/N: 12103881 

Seal 

P/N: Not Applicable 

Seal 

P/N: Not Applicable 

Plug 

P/N: 12034413 

Plug 

P/N: 12034413 


Table 8-2 Metri-Pack 150 Connector Part Numbers 


8-4 


AH information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 



























































































DDEC® III/1V SINGLE ECM TROUBLESHOOTING GUIDE 


8.2.1 Installation 

Metri-Pack 150 connectors are of the "pull-to-seat" design. The cable is pushed through the 
seal and correct cavity of the connector before crimping the terminal to the cable. It should be 
stripped of insulation after it is placed through the seal and connector body. Use the following 
instructions for terminal installation: 

1. Position the cable through the seal and correct cavity of the connector. See Figure 8-1. 



Figure 8-1 Inserting Wire in Connector 

2. Strip the end of the cable using wire strippers to leave 5.0 ± 0.5 mm (0.2 ± 0.02 in.) 
of bare conductor. 

3. Squeeze the handles of the crimping tool together firmly to cause the jaws to automatically 
open. 

4. Hold the "wire side" facing you. 
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8.2 METR1-PACK 150 CONNECTORS 


5. Push the terminal holder to the open position and insert the terminal until the wire 

attaching portion of the terminal rests on the 20-22 anvil. Be sure the wire core wings and 
the insulation wings of the terminal are pointing toward the upper jaw of the crimping 
tool. See Figure 8-2. 



Figure 8-2 Terminal and Crimping Tool Position 
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6 . 


Insert the cable into the terminal until the stripped portion is positioned in the wire core 
wings, and the insulation portion ends just forward of the insulation wings. See Figure 8-3. 



7. 



Compress the handles of the crimping tool until the ratchet automatically releases and the 
crimp is complete. 
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8.2 METR1-PACK 150 CONNECTORS 


NOTE: 

For faster, more efficient crimping operation, a bracket or bench rest may be used to 
cradle one handle of the tool. The operator can apply the terminals by grasping and 
actuating only one handle of the tool. See Figure 8-4. 



Figure 8-4 Crimping Operation 

8. Release the crimping tool with the lock lever located between the handles, in case of 
jamming. 

9. Align the locking tang of the terminal with the lettered side of the connector. 
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8.2 METR1-PACK 150 CONNECTORS 

8.2.2 Removal and Repair 

A tang on the terminal locks into a tab molded into the plastic connector to retain the cable 
assembly. Remove Metri-Pack 150 terminals using the following instructions. 

1. Insert the removal tool into the cavity of the connector, placing the tip of the tool between 
the locking tang of the terminal and the wall of the cavity. See Figure 8-6. 



Figure 8-6 Terminal Removal 

2. Depress the tang of the terminal to release it from the connector. 

3. Push the cable forward through the terminal until the complete crimp is exposed. 

4. Cut the cable immediately behind the damaged terminal to repair it. 

5. Follow the installation instructions for crimping the terminal and inserting it into the 
connector. 
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8.3 WEATHER PACK AND METRI-PACK 280 CONNECTORS 


Weather Pack and Metri-Pack 280 series connectors are push-to-seat. The terminal is crimped 
onto each wire before it is inserted into the connector. A cable seal is crimped on each wire at the 
same time the terminal is crimped onto the wire. Weather Pack connectors use a secondary lock 
on both male and female connector bodies and the lock snaps into place over the cable seals after 
installation. Some Metri-Pack connectors have secondary locks as well. Weather Pack connectors 
and their associated part numbers are listed in Table 8-3. Metri-Pack 280 connectors and their 
associated part numbers are listed in Table 8-4. 


Turbo Boost Pressure Sensor Harness 

Engine Brake Connector, Series 60 

Connector 

P/N: 12015384 

Connector 

P/N: 12010973/ 12162000 

Terminal 

P/N: 12089040 

Terminal 

P/N: 12048074/12045773 

Seal 

P/N: 12015323 

_I_ 

- 

Throttle Position Sensor Harness Side 

Throttle Position Sensor Sensor Side 

— 

Connector 

P/N: 12015793 

Connector 

P/N: 12010717 

Terminal 

P/N: 12089188 

Terminal 

P/N: 12089040 

Seal 

P/N: 12015323 

Seal 

P/N: 12015323 

Plug 

P/N: Not Applicable 

Plug 

P/N: Not Applicable 

Ignition Connector Power Harness Side 

Ignition Connector Vehicle Interface Harness Side 

Connector 

P/N: 12034074 

Connector 

P/N: 12015378 

Terminal 

P/N: 12089040 

Terminal 

P/N: 12089188 

Allison Interface Module 

Allison Interface Module Maximum Feature 

Connector 

P/N: 12015791 

Connector 

P/N: 12015799 

Terminal 

P/N: 12089188 

Terminal 

P/N: 12089188 

Seal 

P/N: 12015323 

Seal 

P/N: 12015323 



Plug 

P/N: 12010300 


Table 8-3 Weather Pack Connectors and Part Numbers 



Coolant Level Sensor Connector 

Power Harness 

Connector 

P/N: 15300027 

Connector 

P/N: 12124634 

Terminal 

P/N: 12077411 

Terminal 

P/N: 12077413 

Seal 

P/N: 12015323 

Seal 

P/N: 12015193 

Secondary Lock 

P/N: 15300014 

Secondary Lock 

P/N: 12052816 

Plug 

P/N: Not Applicable 

Plug 

P/N: Not Applicable 


Table 8-4 Metri-Pack 280 Connectors and Part Numbers 
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8.3 WEATHER PACK AND METRI-PA CK 280 CONNECTORS 


8.3.1 Installation 

Use the following instructions for terminal installation: 

1. Insert the terminal into the locating hole of the crimping tool using the proper hole 
according to the gage of the cable to be used. See Figure 8-7. 
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2 . 


Insert the cable into the terminal until the stripped portion is positioned in the cable 
core wings, and the seal and insulated portion of the cable are in the insulation wings. 
See Figure 8-8. 



Figure 8-8 


Cable and Terminal Position Before and After Crimping 


3. Compress the handles of the crimping tool until the ratchet automatically releases and the 
crimp is complete. A properly crimped terminal is shown. See Figure 8-8. 

4. Release the crimping tool with the lock lever located between the handles, in case of 
jamming. 
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8.3 WEATHER PACK AND METR1-PACK 280 CONNECTORS 


5. Push the crimped terminal into the connector until it clicks into place. Gently tug on the 
cable to make sure it is secure. See Figure 8-9. 
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8.3.2 Removal and Repair 


Two locking tangs are used on the terminals to secure them to the connector body. Use the 
following instructions for removing terminals from the connector body. 


1. Disengage the locking tang, securing the connector bodies to each other. Grasp one half of 
the connector in each hand and gently pull apart. 

2. Unlatch and open the secondary lock on the connector. See Figure 8-10. 



Figure 8-10 Unlatched Secondary Lock 


3. 

4. 



Grasp the cable to be removed and push the terminal to the forward position. 
Insert the removal tool straight into the front of the connector cavity until it stops. 
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8.3 WEATHER PACK AND METR1-PACK 280 CONNECTORS 


5. Grasp the cable and push it forward through the connector cavity into the tool while 
holding the tool securely in place. See Figure 8-11. 



Figure 8-11 Removal Tool Procedure 


6. The tool will press the locking tangs of the terminal. Pull the cable rearward (back through 
the connector). Remove the tool from the connector cavity. 

7. Cut the wire immediately behind the cable seat and slip the new cable seal onto the wire. 
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8. Strip the end of the cable using strippers to leave 5.0 ± 0.5 mm (0.2 ± 0.02 in.) of bare 
conductor. Position cable seal as shown. See Figure 8-12. 



9. Crimp new terminal onto wire using the crimp tool. See Figure 8-13. 
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8.4 DEUTSCH CONNECTORS 


8.4 DEUTSCH CONNECTORS 


Deutsch connectors have cable seals molded into the connector. These connectors are push to 
seat connectors with cylindrical terminals. The diagnostic connector terminals are gold plated for 
clarity. Deutsch connectors and their associated part numbers are listed in Table 8-5. 


Diagnostic Connector 

Connector 

P/N: 23513052 

Terminal 

P/N: 23513053 

Protective Cap 

P/N: 23413054 

Plug 

P/N: 23507136 

Engine Minder 

Connector 

P/N: 23512222 

Terminal 

P/N: 23507132 

Plug 

P/N: 23507136 

Mastermind - Power and Communication Link 

Connector 

P/N: 23512221 

Terminal 

P/N: 23507132 

Plug 

P/N: 23507136 

Mastermind - Inputs and Outputs 

Connector 

P/N: 23512223 

Terminal 

P/N: 23507066 

Plug 

P/N: 23507136 


Table 8-5 Deutsch Connectors and Part Numbers 
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8.4.1 Installation 

Use the following instructions for installation: 

1. Strip approximately | in. (6 mm) of insulation from the cable. 

2. Remove the lock clip, raise the wire gage selector, and rotate the knob to the number 
matching the gage wire that is being used. 

3. Lower the selector and insert the lock clip. 

4. Position the contact so that the crimp barrel is 1/32 of an inch above the four indenters. 
See Figure 8-14. Crimp the cable. 



Figure 8-14 Setting Wire Gage Selector and Positioning the Contact 

5. Grasp the contact approximately one inch behind the contact crimp barrel. 
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8.4 DEUTSCH CONNECTORS 


6. Hold the connector with the rear grommet facing you. See Figure 8-15. 



Figure 8-15 Pushing Contact Into Grommet 



7. Push the contact into the grommet until a positive stop is felt. See Figure 8-15. A slight 
tug will confirm that it is properly locked into place. See Figure 8-16. 



UNLOCKED POSITION LOCKED POSITION 


|_ 24487 

Figure 8-16 Locking Terminal Into Connector 
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8.4.2 Removal 


The appropriate size removal tool should be used when removing cables from connectors. The 
proper removal tool size is listed in Table 8-1. 

1. With the rear insert toward you, snap the appropriate size remover tool over the cable of 
contact to be removed. See Figure 8-17. 



Figure 8-17 



Removal Tool Position 
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8.4 DEUTSCH CONNECTORS 


2 . Slide the tool along the cable into the insert cavity until it engages and resistance is felt. 
Do not twist or insert tool at an angle. See Figure 8-18. 



Figure 8-18 Removal Tool Insertion 

3. Pull contact cable assembly out of the connector. Keep reverse tension on the cable 
and forward tension on the tool. 


A!) information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 








DDEC® 1II/IV SINGLE ECM TROUBLESHOOTING GUIDE 


8.5 SPLICING GUIDELINES 


The following are guidelines which may be used for splices. The methods described are not the 
only acceptable methods. Any method should produce a high quality, tight splice with durable 
insulation that can be expected to last the life of the vehicle. 


The selection of crimpers and splice connectors is optional. Select a high quality crimper 
equivalent to the Kent-Moore tool, J 38706, and commercially available splice clips. 


8.5.1 Tools Required 

The following is a list of tools required for splicing wires: 

□ Soldering iron 

□ Rosin core solder 

□ Wire strippers 

□ Heat shrink tubing 

□ Splice clips 

□ Crimp pliers 
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8.6 STRAIGHT LEADS 


8.6 STRAIGHT LEADS 


To splice straight leads: 

1. Locate broken wire. 

2. Remove insulation as required; be sure exposed wire is clean and not corroded. 

3. Slide a sleeve of shrink wrap on the wire long enough to cover the splice and overlap the 
wire insulation, about | in. on both sides. 

4. Insert one wire into splice clip (P/N: 0597428 or equivalent) and crimp. 

5. Insert the other wire into splice and crimp. See Figure 8-19. 
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8.7 SOLDER 


Soldering splice connectors is optional. To solder splice connectors: 


1. You must use rosin core solder. 

2. Check the exposed wire before the splice is crimped in its connector. The exposed wire 
must be clean before the splice is crimped. 

3. Use a suitable electronic soldering iron to heat the wires. Apply the solder to the heated 
wire (not to the soldering iron) allowing sufficient solder flow into the splice joint. 

4. Pull on connection to assure crimping and soldering integrity. 


8.8 SHRINK WRAP 


Shrink wrap is required. Alpha FIT-300, Raychem TAT-125 or any equivalent heat shrink dual 
wall epoxy encapsulating adhesive polyolefin is required. Listed in Table 8-6 


Alpha Wire Corp 

711 Lidgerwood Ave 
P.O. Box 711 
Elizabeth; NJ 07207-0711 
1-800-52ALPHA 


Raychem Corporation 
Thermofit Div 

300 Constitution Drive, Bldg. B 
Menlo Park, CA 94025 
650-361-3860 


Table 8-6 


Shrink Wrap Sources 


To heat shrink wrap a splice: 


1. Select the correct diameter to allow a tight wrap when heated. The heat shrink wrap must 
be long enough to overlap the wire insulation about | in. on both sides of the splice. 


2 . 



Heat the shrink wrap with a heat gun; do not concentrate the heat in one location, but play 
the heat over the entire length of shrink wrap until the joint is complete. 
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8.9 MULTIPLE BROKEN WIRES 

8.9 MULTIPLE BROKEN WIRES 

To splice multiple broken wires: 

1. Stagger the position of each splice as illustrated. See Figure 8-20. 

2. You must stagger positions to prevent a large bulge in the harness and to prevent the wires 
from chafing against each other. 



Figure 8-20 Multiple Splices 
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8.10 THREE-WIRE SPLICE 


Three-way splice connectors are commercially available to accommodate three-wire splices. The 
technique is the same as a single butt splice connector. See Figure 8-21. 




\ 
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9.1 FIRST STEP FOR DIAGNOSING A FAULT WITHIN THE DDEC SYSTEM 

The following procedure is the starting point for diagnosing DDEC codes using the Diagnostic 
Data Reader (DDR). 

9.1.1 Check Engine Light 

Perform the following steps to check the Check Engine Light (CEL): 

1. Turn the ignition on while at the same time observing the Check/Stop Engine light (engine 
not running). 

[a] If the CEL comes on and stays on, refer to section 9.1.2. 

lb] If the CEL comes on for up to five seconds, and then turns off, refer to section 9.1.3. 

[c] If the CEL does come on, but the condition of light is erratic or intermittent, 
refer to section 10.4. 

[d] If the CEL does not come on, refer to section 10 and choose the appropriate symptom. 

9.1.2 Read Active Codes 


Perform the following steps to read the active codes. 

1. Turn ignition on. Plug DDR into DDL connector. See Figure 9-1. 



WIRE NO. 

CAVITY 

LABEL 

900 

A 

DATA LINK (+) 

901 

B 

DATA LINK (-) 

— 

C 

— 

— 

D 

+ 12/24 VOC 

953 

E 

— 

— 

F 

BATTERY GROUND 


f © 


CONNECTOR AND SEAL ASSEMBLY 
DDC P/N 23513052 



TERMINAL PROTECTIVE CAP 
DDC P/N 23513053 DDC P/N 23513054 


DIAGNOSTIC CONNECTOR 




Figure 9-1 


Diagnostic Connector 
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9.I FIRST STEP FOR DIAGNOSING A FAULT WITHIN THE DDEC SYSTEM 

2. Read active codes by selecting the DIAGNOSTIC CODE MENU (ACTIVE CODES) 
on the DDR. 

[a] If active codes are displayed on the DDR, follow the appropriate diagnostic 
procedures for the codes received. Refer to the section number that is the same as 
the Flash Code number. 

[b] If the DDR display is blank or random, refer to section 10.5. 

[c] If DDR displays NO DATA or DDEC Info not available, refer to section 10.5. 

[d] If the DDR display reads "No Active Codes", refer to section 10.4. 

9.1.3 Read Inactive Codes 

Perform the following steps to read inactive codes. 

1. Plug DDR into the DDL connector. 

2. Read inactive codes. (Select inactive codes on the DDR.) 

[a] If DDR displays no inactive codes, the problem may be intermittent. 

Refer to section 10.1. 

[b] If DDR display is blank or random, refer to section 10.5. 

[c] If DDR displays NO DATA or DDEC Info not available, refer to section 10.5. 

[d] If the DDR displays any inactive codes, clear the codes and refer to section 9.1.4. 

9.1.4 Attempt to Make Codes Active 

Perform the following steps to read the active codes. 

1. Start and run the engine for eight minutes. Warm the engine. Coolant/oil temperature 
must be greater than 140 ° F (60 ° C). 

2. If required, perform road test with an assistant. 

[a] If CEL or SEL illuminate, read codes and refer to the section number that matches 
the flash code number logged. 

[b] If CEL or SEL do not illuminate and no codes log, return to service. 

[c] If CEL or SEL do not illuminate but symptom occurs, refer to section 10.1, and 
Diagnosis by Symptom. 
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10.1 INTERMITTENT CODE OR A SYMPTOM AND NO CODES 

The following procedure will diagnose an intermittent code or symptom. 

10.1.1 Diagnosis by Symptom 

Perform the following steps to diagnose an intermittent code or symptom. 

NOTE: 

Do not use any other procedures (except for the suggestions listed in this manual) when 
trying to solve an intermittent problem. Use of any other procedures for this type of 
problem can result in the replacement of non-defective parts. 

Many intermittent problems are caused by faulty electrical connectors or wiring. Diagnosis 
must include a careful inspection of the indicated circuit wiring and connectors. For example, 
an intermittent code 35 (Oil Pressure Sensor High Voltage) would indicate a problem in the 
following areas associated with the Oil Pressure Sensor. 

□ Wires #530 (signal line), #416 (+5 volt line), or #452 (ground line) 

□ The Oil Pressure Sensor connector or ECM connector 

□ An intermittent problem in the Oil Pressure Sensor (least likely) 

Use the following checklist: 

1. Check for poor mating of the connector halves or terminals not fully seated in the 
connector body (backed out terminals). 

2. Look for improperly formed or damaged terminals. All connector terminals in the problem 
circuit should be carefully inspected to determine proper contact tension. Use a mating 
terminal to test the contact tension. 

3. Electrical system interference caused by a defective relay, ECM driven solenoid, or a 
switch causing an electrical surge. Look for problems with the charging system (alternator, 
etc.). In certain cases, the problem can be made to occur when the faulty component is 
operated as in the case of a relay. 

4. Verify alternator grounds are clean and making good contact. Disconnect the alternator 
belt to test. 

5. Wiggle wires and harnesses to try to make the problem active, or re-occur. 

10.1.2 Verify Repairs 

Perform the following steps to verify repairs. 

1. Clear codes. 

2. Confirm the CEL does not come on (except for the five second ignition ON bulb check). 

3. Run the engine for one minute. 

4. If the CEL stays ON, refer to section 9.1.2. 
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10.2 ENGINE CRANKS BUT WILL NOT START 

The following procedures will diagnose engine cranks but will not start. 

10.2.1 Check Engine Light 

Perform the following steps to check the CEL: 

1. Turn ignition on while observing the Check/Stop Engine Light. 

[a] If the light comes on and stays on, refer to section 9.1. 

[b] If the light comes on for up to five seconds, and then goes off, refer to section 10.2.2. 

[c] If the lights are off, refer to section 10.2.14. 

10.2.2 Fuel Check 

Perform the following steps to check the fuel supply: 

1. Disconnect the fuel return line. 

2. Check for fuel flow while cranking the engine. 

[a] If fuel flow is okay, refer to section 10.2.3. 

[b] If fuel supply is not okay, refuel the vehicle. The system may need to be re-primed. 

Refer to the appropriate engine service manual. 

10.2.3 White Smoke Check 

Perform the following steps to check for white smoke: 

1. Reconnect fuel return line. 

2. Look for white smoke coming out of the exhaust stack while cranking the engine. 

[a] If white smoke is present, refer to section 10.2.4. 

[b] If white smoke is not present, refer to section 10.2.28. 
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10.2.4 Check Timing Reference Sensor Status 

Perform the following steps to check the TRS status via a r/min readout: 

1. Select engine speed and active codes on the DDR. 

2. Crank the engine for ten seconds while observing DDR display. A battery voltage surge 
while cranking with electric starters may blank or reset the DDR. 

[a] If the display reads greater than or equal to 60 r/min, refer to section 10.2.9. 

[b] If the display reads less than 60 r/min or constantly reads 60 r/min, 
refer to section 10.2.5. 

[c] If code 41 is displayed, refer to section 41.3.1. 

[d] If code 42 is displayed, refer to section 42.3.1. 

10.2.5 Check Timing Reference Sensor 

Perform the following steps to check the TRS: 

1. Turn vehicle ignition OFF. 

2. Disconnect engine harness connector at the ECM. 

3. Measure resistance between sockets T1 and T2 at the engine harness connector. 

[a] If the resistance measurement is greater than 200 ft, refer to section 41.3.3. 

[b] If the resistance measurement is less than 100 Q, refer to section 41.3.2. 

[c] If the resistance measurement is between 100 and 200 11, refer to section 10.2.6. 
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10.2.6 Check Synchronous Reference Sensor / Timing Reference Sensor 
Mounting 

Perform the following steps to check the SRS/TRS mounting and the bracket: 

1. Inspect SRS/TRS mounting. 

[a] If the sensor and mount are secure, refer to section 10.2.7. 

[b] If the sensor and mount are not secure, tighten the bolt or replace if necessary. 

Refer to section 10.2.27. 

10.2.7 Check Pulse Wheel 

Perform the following steps to check the pulse wheel: 

1. Inspect DDEC® pulse wheel for loose wheel or chipped or missing teeth. 

[a] If the pulse wheel is damaged, repair or replace as necessary. Refer to section 10.2.27. 

[b] If the pulse wheel is not damaged, refer to section 10.2.8. 

10.2.8 Check ECM Connectors 

Perform the following steps to check the ECM connectors: 

1. Turn vehicle ignition OFF. 

2. Disconnect all connectors at the ECM. 

3. Check terminals at all ECM connectors (both the ECM and harness side) for damaged, 
bent, corroded or unseated pins or sockets. 

[a] If the terminals and connectors are damaged, repair them. Refer to section 10.2.27. 

[b] If the terminals and connectors are not damaged, replace the ECM. 

Refer to section 10.2.27. (Try a test ECM first.) 
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10.2.9 Check for Good Synchronous Reference Sensor Signal 


Perform the following steps to 


check for a good SRS signal: 


1. Select engine data list on DDR. 

2. Crank engine while observing DDR display of SRS received. Battery voltage surges while 
cranking with electric starters may blank or reset the DDR. 

[a] If the SRS RECEIVED signal is YES, refer to section 10.2.11. 

[b] If the SRS RECEIVED signal is NO, refer to section 10.2.10. 


10.2.10 Check Synchronous Reference Sensor 


Perform the following steps to check the SRS: 

1. Tum vehicle ignition OFF. 

2. Disconnect engine harness connector at the ECM. 

3. Measure resistance between sockets SI and S2 at the engine harness connector. 

[a] If the resistance measurement is greater than 200 ft, refer to section 41.3.3. 

[b] If the resistance measurement is less than 100 ft, refer to section 41.3.2. 

[c] If the resistance measurement is between 100 and 200 ft, refer to section 10.2.6. 


10 . 2.11 


Check for Open 


Perform the following steps to check if the injector return wires are open: 

1. Turn ignition OFF. 

2. Disconnect the 5-way injector harness connector at the ECM. 

3. Measure resistance between the injector return pin and all the power driver pins on both 
harness connectors. 

[a] If the resistance measurement is greater than 5 ft on any reading, an open exists in one 
of the injector power driver or return wires. Repair the open. Refer to section 10.2.27. 

[b] If the resistance measurement is less than or equal to 5 ft on any reading, 
refer to section 10.2.12. 
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10.2 ENGINE CRANKS BUT WILL NOT START 


10.2.12 Short to Ground 

Perform the following steps to check if the injector lines are shorted to the ground: 

1. Disconnect the 5-way injector harness connector at the ECM. 

2. Measure resistance between socket D of the 5-way power harness connector to the 
following sockets on the injector harness connector: A, B, C, D, E, G, H, J, K and L. 

[a] If the resistance measurement is greater than or equal to 10,000 Q. or open on all 
readings, refer to section 10.2.13. 

[b] If the resistance measurement is less than 10,000 Q. on any reading, there is a short 
to ground on the wire where resistance was less than 10,000 U. Repair the short 
and refer to section 10.2.27. 

10.2.13 Injector Drive Pulses 

Perform the following steps to check the injector drive pulses: 

1. Turn ignition OFF. 

2. Reconnect all ECM connectors. See Figure 10-1. 

3. Remove rocker covers. 

4. Disconnect return wire #619 or #620 from one injector. 

5. Place a 6-volt test light across the previously disconnected injector return side and a 
good ground. 

6. Crank engine and note the test light to see if it lights (flashes). 

7. Reconnect the return wire. 

8. Repeat the above procedure with all other injectors until all have been tested or until 
one test fails. 

[a] If all tests pass, the problem does not appear to be in the DDEC system. 

[b] If all tests do not pass and the test light is flashing for one or more tests, check for 
proper parts (e.g. bull gear) then try a test ECM. Refer to section 10.2.27. 
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[c] If all tests do not pass and the test light is not flashing for one or more tests, 
refer to section 10.2.8. 



WIRE NUMBER 


CAVITY 


CONNECTOR DESCRIPTION AND P/N 

CONNECTOR 12124634 

TERMINAL 12077413 

CABLE SEAL 12015193 

SECONDARY LOCK 12052816 


H 



5-WAY ECM POWER CONNECTOR 


Figure 10-1 


5-Way ECM Power Harness Connector 


10.2.14 Check DDEC Fuses 


Perform the following steps to check the DDEC fuses: 

1. Check both ECM power fuses or circuit breakers. 

[a] If both fuses are okay, refer to section 10.2.15. 

Lb] If either fuse is not okay, refer to section 10.2.25. 


10.2.15 Battery Volts Check 

Perform the following steps to check for battery volts at the 5-way connector: 

NOTE: 

A high resistance in these wires may prevent engine starting but measure correct voltage. 
Proper resistance based on wire length and size is listed in Table 46-2. 

1. Turn ignition OFT. 

2. Disconnect the 5-way power harness connector at the ECM. See Figure 10-2. 

3. Measure voltage from socket A (red lead) of 5-way power harness connector to a good 
ground. 
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10.2 ENGINE CRANKS BUT WILL NOT START 


4. Measure voltage from socket C (red lead) of 5-way power harness connector to a good 
ground. 

[a] If the voltage measurement is greater than 11.5 volts on all readings, 
refer to section 10.2.18. 

[b] If the voltage measurement is less than 11.5 volts on any readings, 
refer to section 10.2.16. 



Figure 10-2 5-Way ECM Power Harness Connector 


10.2.16 ECM Power Line Check 

Perform the following steps to check if the ECM power lines are open: 

1. Measure voltage between battery side of one ECM fuse or circuit breaker (red lead) 
and a good ground (black lead). 

2. Measure voltage at other ECM fuse or circuit breaker. Note that battery side does not 
contain #240 or #241 wires. See Figure 10-3. 

[a] If the voltage measurement is less than 11.5 volts on any reading, 
refer to section 10.2.17. 
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[b] If the voltage measurement is greater than 11.5 volts on all readings, an open exists in 
either power wire (#240 or #241). Repair the open; refer to section 10.2.27. 
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10.2 ENGINE CRANKS BUT WILL NOT START 

10.2.17 Check Battery 

Perform the following steps to check the battery: 

1. Connect all connectors. 

2. Turn ignition ON. 

3. Measure voltage at battery (+) terminal (red lead) to the battery (-) terminal (black lead). 

[a] If the voltage reading is less than 11.5 volts, service the discharged battery. 

Refer to section 10.2.27. 

[b] If the voltage reading is greater than or equal to 11.5 volts, an open or short to ground 
exists in the battery (+) line. Repair the open. Refer to section 10.2.27. 

10.2.18 Check Vofts at Ignition Wire 

Perform the following steps to check for +12 or +24 volts at the ignition wire: 

1. Turn ignition OFF. 

2. Disconnect the vehicle harness connector at the ECM. For vehicle harness schematic, 
see Figure 10-4. 

3. Turn ignition ON. 

4. Measure voltage between socket B3 on the vehicle harness connector (red lead) and a 
good ground (black lead). 

[a] If the voltage measurement is greater than or equal to 11.5 volts, 
refer to section 10.2.19. 


10-12 


Aft information subject to change mtfrout notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 



DDEC® IIf/IV SINGLE ECM TROUBLESHOOTING GUIDE 


[b] If the voltage measurement is less than 11.5 volts, refer to section 10.2.20. 



Figure 10-4 ECM Vehicle Harness Connector 
10.2.19 Ground Wire Check 

Perform the following steps to check for a good ground wire: 

1. Measure voltage between socket B3 on the vehicle harness connector (red lead) and 
sockets D and E of the 5-way power harness connector. For 5-way ECM power harness 
schematic, see Figure 10-5. 

[a] If the voltage measurement is greater than or equal to 11.5 volts, refer to section 10.2.8. 


All information subject to change without notice. _ 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 10-1A 





















10.2 ENGINE CRANKS BUT WILL NOT START 



10.2.20 Check Ignition Fuse 

Perform the following steps to check the ignition fuse: 

1. Turn ignition OFT. 

2. Check 5-amp ignition fuse or circuit breaker. 

[a] If both the fuse and circuit breaker are okay, refer to section 10.2.21. 

[b] If the fuse or circuit breaker are not okay, refer to section 10.2.22. 
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10.2.21 Check for Open 

Perform the following steps to check if the ignition wire is open: 

1. Measure voltage between battery side (hot side) of the 5-amp ignition fuse (red lead) 
and a good ground (black lead). 

[a] If the voltage measurement is less than 11.5 volts, refer to section 10.2.24. 

[b] If the voltage measurement is greater than or equal to 11.5 volts, the ignition line 
(circuit #439) is open. Repair the open; refer to section 10.2.27. 

10.2.22 Check for Ground 

Perform the following steps to check if the ignition wire is shorted to ground: 

1. Replace blown fuse or reset open circuit breaker. 

2. Turn ignition ON for ten seconds. 

3. Run engine for one minute. 

4. Turn ignition OFF. 

5. Check 5-amp ignition fuse or circuit breaker again. 

[a] If both the fuse and circuit breaker are okay, refer to section 10.2.23. 

[b] If the fuse and circuit breaker are not okay, the ignition line (circuit #439) is shorted 
to ground. Repair the short; refer to section 10.2.27. 
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10.2.23 Check Fuse or Circuit Breaker 


Perform the following steps to check if the ignition fuse or breaker is okay: 


1. Reconnect all harness connectors at the ECM. 

2. Start the engine. 

3. Run engine for one minute. 

4. Turn ignition OFF. 

5. Check 5-amp ignition fuse or circuit breaker again. For 5-way ECM power harness 
schematic, see Figure 10-6. 

[a] If both the fuse and circuit breaker are okay, no short is currently present. Be warned 
of an intermittent short that could shut down the engine or blow a fuse due to reverse 
voltage at the battery. Refer to section 10.2.27. 

[b] If the fuse or circuit breaker are not okay, refer to section 10.2.8. 


WIRE NUMBER CAVITY 


CONNECTOR DESCRIPTION AND P/N 


240 A 

150 D 

151 B 

150 E 

241 C 


CONNECTOR 12124634 

TERMINAL 12077413 

CABLE SEAL 12015193 

SECONDARY LOCK 12052816 




5-WAY ECM POWER CONNECTOR 

22710 


Figure 10-6 5-Way ECM Power Harness Connector 
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10.2.24 Check Battery 

Perform the following steps to check the battery: 

1. Disconnect the battery cables at the battery. 

2. Measure voltage at the battery (+) terminal (red lead) to the battery (-) terminal (black 
lead). 

[a] If the voltage measurement is less than 11.5 volts, service the discharged battery. 
Refer to section 10.2.27. 

[b] If the voltage measurement is greater than or equal to 11.5 volts, an open or short to 
ground exists in unfused ignition line. Repair the open. Refer to section 10.2.27. 

10.2.25 Check for Blown Fuses 

Perform the following steps to check for blown fuses: 

1. Turn ignition OFF. 

2. Disconnect the 5-way power harness connector at the ECM. 

3. Replace blown fuse(s) or reset the circuit breaker(s). 

4. Wait ten seconds. 

5. Check whether fuse(s) or circuit breaker(s) have blown or opened up again. 

[a] If the fuse and circuit breaker are okay, refer to section 10.2.23. 

[b] If the fuse or circuit breaker are not okay, refer to section 10.2.26. 
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10.2.26 Check for Short to Ground 

Perform the following steps to check for a short to ground: 

1. Disconnect the batteries. 

2. Measure resistance between #240 and a good ground (black lead). 

3. Measure resistance between #241 and a good ground (black lead). 

[a] If the resistance measurement is greater than or equal to 10,000 f3 on all readings, 
refer to section 10.2.8. 

[b] If the resistance measurement is less than 10,000 fl on any readings, a short to 
ground exists. Repair the short. Refer to section 10.2.27. 

10.2.27 Verify Repairs 

Perform the following steps to verify repairs: 

1. Turn ignition OFF. 

2. Reconnect all connectors. 

3. Turn ignition ON. 

4. Clear codes. 

5. Start and run the engine for one minute. 

6. Stop the engine. 

7. Read inactive codes. 

[a] If the engine starts and no codes are displayed, troubleshooting is complete. 

[b] If the engine does not start, refer to section 10.2.1. 

[c] If the engine starts and codes display, refer to section 9.1. 
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10.2.28 Check Fuel Filters 

Perform the following steps to check fuel filters: 

1. Turn ignition OFF. 

2. Check primary and secondary fuel filters to be sure they are not clogged and they are 
filled with clean fuel. 

[a] If the fuel filters are clean, refer to section 10.2.4. 

[b] If the fuel filters are not clean, replace the filters. Prime the system if required. 

Refer to section 10.2.27. 

N° TE: 

For information concerning Fuel Filters, refer to section 29.4.11 in the appropriate service 
manual. For information concerning Fuel Filter Replacement, refer to section 18 in 
the appropriate service manual. 
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10.3 ERRATIC PERFORMANCE AND NO CODES 

The following troubleshooting chart resolves erratic performance and no codes displayed. For 
troubleshooting procedures, refer to the appropriate engine service manual. 

10.3.1 Erratic Performance and No Codes 


Check the following symptoms to determine possible fault, listed in Table 10-1. 


Symptom 

Possible Fault 

Cannot get full power. 

Plugged fuel filters. Hose not connected to Turbo Boost Sensor. 
Verity injector calibration(s) are correct. 

Cannot get full throttle. 

Mis-calibrated Throttle Position Sensor. 

Runs rough; misses and occasionally stalls. 

Improper gapping of Timing Reference and Synchronous Reference 
Sensor. Fuel leaks. Loose battery power, ignition or ground wires 
Injector failure. Vehicle speed sensor failure. Injector harness failure. 

Engine idles high after warm-up or hangs. 

Incorrect calibration of Throttle Position Sensor. TPS linkage or 
pedal problem. VSG signal wire shorted to voltage source. 

Low road speed. 

Determine road speed specifications for vehicle manufacturer data. 

If road speed is less than specified and all mechanical checks are 
correct, then cruise control calibration is suspected. 

Vehicle surges or bucks. 

VSS may be supplying incorrect data to the ECM. 


Table 10-1 Troubleshooting Erratic Performance and No Code 
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10.4 CHECK ENGINE LIGHT AND STOP ENGINE LIGHT FAULT 

The following steps will troubleshoot a fault with the check engine or stop engine lights. These 
lights are used to alert the operator of engine faults; flash any trouble codes stored in the ECM; 
and illuminate for five seconds and then go out during a start sequence, as a bulb check. 

10.4.1 Determine Fault 

Perform the following to determine fault: 

1. If the CEL or SEL is always on, refer to section 10.4.2. 

2. If the CEL or SEL never lights, refer to section 10.4.5. 

10.4.2 Display ECM Light Status 

Perform the following steps to display light status; 

1. While the light is lit, plug in the DDR (ignition ON). 

2. Select switch light status. 

3. View the displayed status for the problem light. 

[a] If status reads OFF, refer to section 10.4.4. 

[b] If status reads ON, refer to section 10.4.3. 

10.4.3 Determine Reason for ECM Request 

Perform the following steps to determine the reason the ECM is requesting the light to be ON: 

1. Verify the diagnostic request is not ON. 

[a] If the diagnostic request is ON, refer to section 10.10. 

[b] If the diagnostic request is not ON, refer to section 9.1, (troubleshoot code). 
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10.4.4 Check for Grounded Wire 

Perform the following steps to check for a grounded wire: 

1. Turn ignition OFF. 

2. Unplug VIH 30-pin connector. 

3. Turn ignition ON. 

[a] If the light stays on, drive (#509 or #419) wire is shorted to the ground. Repair or 
replace the wire. Refer to section 10.4.9. 

[b] If the light goes off, clean the connectors of the VIH 30-pin and assemble again. 
Then, refer to section 10.4.9. 

10.4.5 Activate Light With Diagnostic Data Reader 

Perform the following steps to activate the light with the DDR: 

1. Turn ignition ON. 

2. Plug in DDR. 

3. Select Activate Outputs. 

4. Activate affected light; watch status. 

[a] If the light stays off. Refer to section 10.4.6. 

[b] If the light illuminates, the problem no longer exists. Refer to DDEC 111 Application 
and Installation manual, 7SA800, to review the light operation. 

10.4.6 Check Bulb 

Perform the following steps to check the bulb: 

1. Turn ignition OFF. 

2. Refer to OEM recommendations for checking bulb. 

[a] If the bulb is bad, replace the bulb and refer to section 10.4.9. 

[b] If the bulb is okay, refer to section 10.4.7. 


10-22 


AH information subject to change without notice. 
6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 



DDEC ® III/IV SINGLE ECM TROUBLESHOOTING GUIDE 


10.4.7 Check for Voltage Supply 


Perform the following steps to check the voltage supply: 

1. Disconnect the power supply to the light. 

2. Turn ignition ON. 

3. Measure voltage between the removed connection and battery ground, 

[a] 


[b] 


If the voltage is correct based on the system of the vehicle (12/24V), 
refer to section 10.4.8. 

If the voltage is too low to expect the bulb to light, refer to the OEM recommendations 
to resolve the problem. Refer to section 10.4.9. 


10.4.8 Check for Open Output Wire 


Perform the following steps to check for an open output wire: 

1. Measure the resistance between the ground side of the connector of the light and the 
battery ground. 

[a] If the measured resistance is 45,000 to 48,000 Q, clean the connections. 

Refer to section 10.4.9. 



[b] 


If the measured resistance is less than 45,000 fl or greater than 48,000 fl, the wire is 
shorted to voltage, or is opened. Repair wire. Refer to section 10.4.9. 


10.4.9 Verify Repairs 


Perform the following steps to verify repairs. 

1. Ensure all removed connections are installed. 

2. Turn ignition ON. 

[a] If the light comes on for five seconds, then goes out, troubleshooting is complete. 

[b] If the light comes on and stays on, refer to section 10.4.1. 

[c] If the light does not turn on, all troubleshooting is complete. Review this section and 
contact Detroit Diesel Technical Service. 
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10.5 NO DATA TO DIAGNOSTIC DATA READER 


Before using this procedure, all basic mechanical checks and physical inspections should have 
been performed with no problem found. Also the diagnosis of the DDEC system in Section 9 
referred you to this section. 


10.5.1 Read Codes on the Check Engine Light 


Perform the following steps to read the codes on the CEL or SEL: 

1. Unplug the DDR. 

2. Ignition should be ON; engine not running. 

3. Enable diagnostic request switch. 

4. Read codes flashing on the CEL and SEL. 

[a] If codes are flashing out, refer to section 10.5.4. 

NOTE: 

If you wish to bypass diagnosis of a potential data line of the DDR problem for now, 
diagnose the active code by referring to the section that matches the code number. 


[b] If CEL and SEL are not flashing out codes, refer to section 10.5.2. 

10.5.2 Check Diagnostic Request Circuit 


Perform the following steps to check the diagnostic request circuit: 

1. Ensure ignition is ON. 

2. Plug in DDR. 

3. Select Calibration Configuration. 

4. Determine port assigned to Diagnostic Request on the ECM input switches. 

5. Go to switch light status. 

6. Depress and hold the diagnostic request switch. 

7. Read status of diagnostic request. 

[a] If the switch reads OFF, the diagnostic request circuit (#528) is open or the ground is 
poor or open. Repair the open wire or the bad ground. Refer to section 10.5.8. 

[b] If the switch reads ON, refer to section 10.5.3. 
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10.5.3 Check ECM Connectors 


Follow this procedure to check the ECM connectors: 

1. Check the terminals at the vehicle harness and 5-way power harness connectors (both 
ECM and harness side) for damage: bent, corroded and unseated pins or sockets. 

See Figure 10-7. 

[a] If terminals and connectors are okay, replace the ECM. Refer to section 10.5.8. 

[b] If the terminals and connectors are damaged, repair them. Refer to section 10.5.8. 
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10.5.4 Check for Open 

Perform the following steps to check for an open: 

1. Turn ignition OFF. 

2. Place a jumper wire across pins A (#900) and B (#901) of the DDL connector. Unplug the 
vehicle harness connector and measure resistance between sockets Cl and C2. 

3. Turn ignition ON, and again measure resistance between sockets Cl and C2. 

See Figure 10-8. 

[a] If both readings are greater than 5 ft, one or both data wires (circuit #900 or #901) 
are open. Repair the open and refer to section 10.5.8. 

[b] If either reading is less than 5 ft, refer to section 10.5.5. 


WIRE NO. CAVITY LABEL 

900 A DATA LINK (+) 

901 B DATA LINK (-) 

- C - 

- D ♦ 12/24 VDC 

953 E - 

- F BATTERY GROUND 



CONNECTOR AND SEAL ASSEMBLY TERMINAL PROTECTIVE CAP 

DDC P/N 23513052 DDC P/N 23513053 DDC P/N 23513054 

DIAGNOSTIC CONNECTOR 


Figure 10-8 Diagnostic Connector 
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10.5.5 Check for Short 

Perform the following steps to check for a short: 

1. Remove the jumper wire from the DDL connector. 

2. Measure resistance between sockets Cl (#901) and C2 (#900) of the vehicle harness 
connector. 

[a] If the resistance measurement is less than 5 12, two data wires (circuit #900 or #901) 
are shorted together. Repair the short and refer to section 10.5.8. 

[b] If the measured resistance is greater than 5 12, refer to section 10.5.6. 

10.5.6 Check for Short to Ignition and Ground 

Perform the following steps to check for a short to ignition and ground: 

1. Remove all jumpers for the DDL connector. 

2. Measure resistance between sockets A (#900) and C (ignition switch), A (#900) and E 
(ground), B (#901) and E (ground), and B (#901) and C (ignition switch) of the DDL 
connector. 

[aj If the measured resistance is less than 5 12 on any reading, a short exists between the 
data wires and ignition or ground. Repair the short and refer to section 10.5.8. 

[b] If the measured resistance is greater than 5 12, refer to section 10.5.7. 

10.5.7 Check Diagnostic Data Reader on Another Engine 

Follow this procedure to check the DDR on another engine: 

1. Connect the DDR to another engine and read any parameter in the menu. 

[a] If the procedure worked okay, refer to section 10.5.8. 

[b] If the procedure did not work, the DDR is probably defective. Refer to the DDR 
instruction manual for repair. 
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10.5.8 Verify Repairs 

Perform the following steps to verify repairs: 

1. Turn ignition OFF. 

2. Reconnect all connectors. 

3. Turn ignition ON. 

4. Clear codes. 

5. Turn ignition OFF. 

6. Turn ignition ON. 

7. Note status of CEL. 

8. Start and run the engine for one minute. 

9. Read inactive codes. 

[a] If the DDR display reads NO DATA BEING RECEIVED FROM DATA LINK or 
DDEC SYSTEM NOT RESPONDING, all system diagnostics are complete. Review 
this section from the first step to find the error. Refer to section 10.5.1. 

[b] If the engine starts and no codes are read on the DDR, repairs are complete. 

[c] If the engine starts and code displays, refer to section 9.1. 
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10.6 DIAGNOSTIC REQUEST SWITCH INOPERATIVE 

Before using this procedure, all basic mechanical checks and physical inspections should have 
been performed with no problem found. Also the diagnosis of the DDEC system in Section 9 
referred you to this section. 


10.6.1 Check Diagnostic Request Circuit 


Perform the following steps to check the diagnostic request circuit: 

1. Turn ignition ON; engine not running. 

2. Plug in DDR. 

3. Select Switch/Light Status. 

4. Depress and hold diagnostic request switch. 

5. Observe the Diagnostic Request Status on the DDR. 



[a] 

[b] 


[c] 


If the display reads ON, refer to section 10.6.2. 

If the display reads OFF, the diagnostic request line (#528) is open, or is not being 
grounded when the switch is depressed. Check the #528 wire and ground for 
diagnostic request switch. Repair the problem; refer to section 10.6.4. 

If no diagnostic request on the DDR input list, the ECM is not configured for 
diagnostic request operation. Refer to the DDEC Application and Installation 
manual, 7SA800. 


10.6.2 Check Stop Engine Light and Check Engine Light Bulbs 

Perform the following steps to check the SEL and CEL bulbs: 

1. Turn ignition OFF. 

2. Remove CEL and SEL bulbs. Check to see if either is burned out or damaged. 

[a] If the bulbs are okay, refer to section 10.6.3. 

[b] If the bulbs are defective, replace the bulbs. Refer to section 10.6.4. 
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10.6.3 Check 12 / 24V Ignition Line 

Perform the following steps to check the 12/24V ignition line: 

1. Turn ignition ON. 

2. Disconnect vehicle harness connector at ECM. 

3. Measure voltage at cavity B3 (#439). 

[a] If voltage measurement is less than 11.5V, the 5 amp fuse or circuit breaker is blown, 
and the ignition line could be open or shorted to ground. 

[b] If the voltage measurement is greater than 11.5V, the circuit #419 or #509 is open. 
Repair the open. Refer to section 10.6.4, 

10.6.4 Verify Repairs 

Perform the following steps to verify repairs: 

1. Reconnect all connectors. 

2. Turn ignition ON. 

3. Press diagnostic request switch. 

[a] If codes flash, the system is working. Repairs are complete. If any other problems 
exist, refer to section 9.1. 

[b] If the system does not function, all system diagnostics are complete. Review this 
section to find the error. Refer to section 10.6.1. 
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10.7 CRUISE CONTROL INOPERATIVE 

Before using this procedure, all basic mechanical checks and physical inspections should have 
been performed with no problem found. Also the diagnosis of the DDEC system in Section 9 
referred you to this section. 

10.7.1 Determine Type of Cruise Control System 

Perform the following to determine the type of cruise control system: 

1. Check that this is a DDEC cruise control system. 

2. Turn ignition ON. 

3. Plug DDR into DDL connector. 

4. Select calibration configuration (cruise control). 

5. Is cruise control enabled? 

[a] If cruise control is enabled, refer to section 10.7.3. 

[b] If cruise is not enabled, refer to DDEC III Installation and Application manual, 
7SA800, for requirements of installing cruise control. 

10.7.2 Check ECM Connectors 

Perform the following to check the ECM connectors: 

1. Disconnect the vehicle harness connector at the ECM. 

2. Check the terminals at the ECM vehicle harness connector (both ECM and harness side) 
for damaged, corroded, or unseated pin or sockets. 

[a] If terminals and connectors are not damaged, reprogram the ECM. 

Refer to section 10.7.16. 

[b] If the terminals or connectors are damaged, repair them. Refer to section 10.7.16. 
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10.7.3 Check Pin Assignments 


Perform the following to check pin assignments: 

1. Turn ignition ON. 

2. Plug in the DDR. 

3. Select calibration configuration (ECM Ins/Outs). 

4. Write/print pin assignments. 

[a] An example listed in Table 10-2 shows pins, wires and functions. 
Refer to section 10.7.4. 


Pin 

Wire 

Function 

Jl 

#541 

set/coast on 

F2 

#544 

cruise enable 

G2 

#543 

svc brk rel 

J2 

#531 

clutch rel 

G3 

#545 

res/acce) on 


Table 10-2 Pin Assignments 


If the functions are not assigned, reprogram the ECM. Refer to section 10.7.16. 
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10.7.4 Checking Out of Cruise Control Switch and Wiring 

To speed up the checking out of cruise control switches, quick check tables have been developed. 
These tests are to be run with the ignition ON, and the engine not running. A DDR must be 
plugged into the connector. All three quick check tables must be gone through to completely 
check out the cruise control wiring and switches. 


For Example: Listed in Table 10-3, step 2, you would do the following: 

1. Ignition ON; engine not running; DDR plugged in. 

2. Turn the cruise enable switch to ON. 

3. Select switch/light status on the DDR. 

4. Note the DDR display; if ON, check out brake and clutch switch as listed in Table 10-4. 


Step 

Cruise 

Enable 

Switch 

Set / 

Coast 

Switch 

Res / 

Accel 

Switch 

DDR 

Readout 
Being 
Looked At 

DDR 

Display 

Okay 

Go To 

1 . 

Off 

OH 

OH 

Cruise 

Enable 

OH 

On 

Yes 

No 

Refer to step 2; 

Refer to section 10.7.5 

2. 

On 

OH 

OH 

Cruise 

Enable 

OH 

On 

No 

Yes 

Refer to section 10.7.6; 

Listed in Table 10-4, step 1 


Table 10-3 Cruise Control Quick Check Table I, Check Out Cruise Enable Switch 
and Wiring (Ignition ON Not Running) 
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Cruise 

Enable 

Switch 

Brake 

Pedal 

Clutch 

Pedal 

DDR 

Readout 
Being 
Looked At 

DDR 

Display 

Okay 

Go To 

1 . 

On 

Released 

Released 

Service 

On 

Yes 

Refer to step 2 





Brake 

Off 

No 

Refer to section 10.7.7 





Release 




2. 

On 

Depressed 

Released 

Service 

On 

No 

Refer to section 10.7.8 





Brake 

Off 

Yes 

Refer to step 3 





Release 




3. 

On 

Released 

Released 

Clutch 

On 

— 

Refer to step 4 





Release 

Off 


Refer to section 10.7.9 

D 

On 

Released 

Depressed 

Clutch 

On 


Refer to section 10.7.10; 

mm 




Release 

Off 


Listed in Table 10-5, step 1 


Table 10-4 Cruise Control Quick Check Table II, Check Out Brake and Clutch 
Switch and Wiring (Ignition ON Not Running) 


Step 

Cruise 

Enable 

Switch 

Set / 

Coast 

Switch 

Res / 
Accel 

Switch 

DDR 

Readout 
Being 
Looked At 

DDR 

Display 

Okay 

Go To 

1 . 

On 

Off 

Off 

Set/Coast 

On 

Off 

On 

Yes 

No 

Refer to step 2 
Refer to section 

10.7.11 

2. 

On 

On 

Off 

Set/Coast 

On 

Off 

On 

No 

Yes 

Refer to section 
10.7.12 

Refer to step 3 

3. 

On 

Off 

Off 

Res/Accel 

On 

Off 

On 

Yes 

No 

Refer to step 4 
Refer to section 
10.7.13 

4. 

On 

Off 

On 

Res/Accel 

On 

Off 

On 

No 

Yes 

Refer to section 

10.7.14 

Refer to section 

10.7.15 


Table 10-5 Cruise Control Quick Check Table III, Check Out Set/Coast and 
Resume/Accei Switches and Wiring (Ignition ON Not Running) 
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10.7.5 Check for Short at the Cruise Enable Circuit 


Perform the following steps 


to check for a short at the cruise enable circuit: 


1. Turn ignition ON. 

2. Turn cruise engage switch to off. 

3. Disconnect the vehicle harness connector at the ECM. 

4. Measure resistance between the cruise enable cavity (i.e. F2) on the vehicle harness 
connector and a good ground. 

[a] If the resistance measurement is less than or equal to 10,000 ft, reconnect the 
vehicle harness. Turn the ignition on. Then run steps listed in Table 10-4; and 
listed in Table 10-5. If any DDR display received is not okay, refer to the indicated 
step. If all steps listed in Table 10-4 and listed in Table 10-5, pass, then the cruise 
engage wire is shorted to the ground. Repair the short, or replace the switch. 
Refer to section 10.7.16. 

[b] If the resistance measurement is greater than 10,000 ft, refer to section 10.7.2. 


10.7.6 Check for Open at the Cruise Enable Circuit 

Perform the following steps to check for an open at the cruise enable circuit: 



1 . 

2 . 

3. 

4. 


Turn ignition ON. 

Disconnect the vehicle harness connector at the ECM. 

Turn cruise enable switch to ON. 

Measure resistance between the cruise enable cavity (i.e. F2) on the vehicle harness 
connector and a good ground. 


[a] If the resistance measurement is greater than 5 ft, or open, the cruise engage switch is 
bad, circuit #953 is open or the cruise enable wire is open. Repair the open or replace 
the switch. Refer to section 10.7.16. 

[b] If the resistance measurement is less than or equal to 5 ft, refer to section 10.7.2. 
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10.7.7 Check for Open or Miswired Brake Switch 

Perform the following steps to check for an open or miswired brake switch: 

1. Turn ignition OFF. 

2. Disconnect the vehicle harness connector at the ECM. 

3. Ensure the service brake is not engaged. 

4. Measure resistance between the service brake cavity (i.e. G2) on the vehicle harness 
connector and a good ground. 

la] If the resistance measurement is greater than 5 Cl, or open, the brake switch is 

miswired or faulty, circuit #953 is open or the ground is bad. Repair the open, rewire 
or replace the switch. Refer to section 10.7.16. 

[b] If the resistance measurement is less than or equal to 5 Cl, refer to section 10.7.2. 

10.7.8 Check for Short at the Brake Switch or Circuit 

Perform the following steps to check for a short at the brake switch or circuit: 

1. Turn ignition OFF. 

2. Disconnect the vehicle harness connector at the ECM. 

3. Engage the service brake. 

4. Measure resistance between the service brake cavity (i.e. G2) on the vehicle harness 
connector and a good ground. 

[a] If the resistance measurement is less than or equal to 10,000 Cl, the brake switch is 
miswired or the service brake circuit is shorted to ground. Rewire, repair the short or 
replace the switch. Refer to section 10.7.16. 

[b] If the resistance measurement is greater than 10,000 Cl, or open, refer to section 10.7.2. 
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10.7.9 Check for Open or Miswired Clutch Switch 


Perform the following steps to check for an open 


or miswired clutch switch: 


1. Turn ignition OFF. 

2. Disconnect the vehicle harness connector at the ECM. 

3. Ensure the clutch is not engaged. 

4. Measure resistance between the clutch cavity (i.e. J2) on the vehicle harness connector 
and a good ground. 

[a] If the resistance measurement is greater than 5 fi, or open, the clutch switch is 
miswired or faulty, circuit #953 is open, or there is a bad battery ground. Rewire, 
repair the short or replace the switch. Refer to section 10.7.16. 

[b] If the resistance measurement is less than or equal to 5 fi, refer to section 10.7.2. 

10.7.10 Check for Short at the Clutch Service/Circuit 


Perform the following steps to check for a short: 



1 . 

2 . 

3. 

4. 



Turn ignition OFF. 

Disconnect the vehicle harness connector at the ECM. 

Engage the clutch. 

Measure resistance between the clutch cavity (i.e. J2) on the vehicle harness connector 
and a good ground. 

[a] If the resistance measurement is less than or equal to 100 fi, the clutch switch is 
miswired or faulty, or the clutch circuit is shorted to ground. Rewire, repair the short 
or replace the switch. Refer to section 10.7.16. 

[b] If the resistance measurement is greater than 100 fi, or open, refer to section 10.7.2. 
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10.7.11 Check for Short at the Set/Coast Circuit 

Perform the following steps to check for a short: 

1. Turn ignition OFF. 

2. Disconnect the vehicle harness connector at the ECM. 

3. Measure resistance between the set/coast cavity (i.e. Jl) and a good ground. 

[a] If the resistance measurement is less than or equal to 100 tt, the set/coast switch is 
shorted, or a short to ground exists in the set/coast circuit (i.e. #541). Repair the short 
or replace the switch. Refer to section 10.7.16. 

[b] If the resistance measurement is greater than 100 fl, refer to section 10.7.2. 

10.7.12 Check for Open at the Set/Coast Circuit 

Perform the following steps to check for an open: 

1. Turn ignition OFF. 

2. Disconnect the vehicle harness connector at the ECM. 

3. Find a means to press and hold the set/coast switch. 

4. Measure resistance between the set/coast cavity (i.e. Jl) and a good ground. 

[a] If the resistance measurement is greater than 5 ft, or open, the set/coast switch is 
open or miswired, circuit #953 is open, or there is a bad battery ground. Rewire, 
repair the short or replace the switch. Refer to section 10.7.16. 

[b] If the resistance measurement is less than or equal to 5 ft, refer to section 10.7.2. 

10.7.13 Check for Short at the Res/Accel Circuit 

Perform the following steps to check for a short: 

1. Turn ignition OFF. 

2. Disconnect the vehicle harness connector at the ECM. 

3. Measure resistance between the Res/Accel cavity (i.e. G3) and a good ground. 

[a] If the resistance measurement is less than or equal to 100 fI, the Res/Accel switch is 
shorted, or a short to ground exists in the Res/Accel circuit (i.e. #541). Repair the 
short or replace the switch. Refer to section 10.7.16. 

[b] If the resistance measurement is greater than 100 ft, refer to section 10.7.2. 
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10.7.14 Check for Open at the Res/Accel Circuit 

Perform the following steps to check for an open: 

1. Turn ignition OFT - . 

2. Disconnect the vehicle harness connector at the ECM. 

3. Find a means to press and hold the Res/Accel switch. 

4. Measure resistance between the Res/Accel cavity (i.e. G3) and a good ground. 

[a] If the resistance measurement is greater than 5 fl, or open, the Res/Accel switch is 
open or miswired, circuit #953 is open or the battery ground is bad. Repair the short, 
replace the switch, or rewire. Refer to section 10.7.16. 

[b] If the resistance measurement is less than or equal to 5 f l, refer to section 10.7.2. 

10.7.15 Verify Problem Still Exists 

Perform the following steps to verify the problem still exists: 

1. If you were referred to this step, you have completed the switch checkout process without 
detecting a fault. 

2. Take the vehicle for a road test and check the cruise control operation. 

[a] If the cruise control operates correctly, the problem no longer exists. If any other 
problems exist, refer to section 9.1. 

[b] If the cruise control does not operate correctly, check the vehicle speed sensor. 
Refer to section 54.1. 

10.7.16 Verify Repairs 

Perform the following steps to verify repairs: 

1. Turn ignition OFF. 

2. Reconnect all connectors. 

3. Road test the vehicle. 

[a] If the cruise control operates correctly, troubleshooting is complete. 

[b] If the cruise control does not operate correctly, all system diagnostics are complete. 
Review this section from the start to find the error. Refer to section 10.7.1. 
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10.8 FAN OPERATIONAL CONCERN (ON/OFF TYPE) 


This section covers only the DDEC controlled fan operation, (fan type single, dual or two-speed). 
If the function is assigned, see description of DDEC fan control logic, listed in Table 10-6. 


Cavity 

Wire# 

Function 

Output/Input 

X# 

# 

Fan Control 1 

Output - Required 

X# 

# 

Aux. Fan Control 

Input - Optional 

X# 

# 

Fan Override 

Input - Optional 


Table 10-6 DDEC Fan Control Logic Description 


10.8.1 Digital Fan Operation 


Items used in digital fan operation include: 


1. The ECM provides ground (output Fan Control 1) and should be wired such that when this 
cavity grounds, the fan should turn off. When the circuit goes open, the fan should turn on. 


2. When Aux. Fan Control is configured (input), this wire must be connected to battery 
ground, or the fan will always be on. Typically, this is used with an air conditioning 
pressure switch. High pressure opens this circuit, and turns the fan on for a minimum time 
that can be set with the programming station on later ECM software versions. 


3. 


Fan Override - Grounding this wire will turn the fan on. This would normally be an 
OEM supplied switch on the dash. 


Other than these items, the ECMs fan control output opens, turning the fan on due to engine 
temperatures that are above the programmed limits. Once a fan output turns the fan on for 
whatever reason, all fan off temperatures must be met before the fan will turn off. 

Temperatures for most highway applications are listed in Table 10-7. 


Fan Control 

Actual Fan 

Status 

Coolant Temp 

Oil Temp 

Air Temp 

Fan Control - 1 

Fan ON 

96°C / 204°F 

1 10°C t 230° F 

66°C / 150°F 

Fan Control - 2 

Fan ON 

98° C / 208°F 

113°C / 235°F 

N/A 

Fan Control 

Fan OFF 

92° C / 197° F 

104°C / 219°F 

49°C / 120°F 


Table 10-7 Highway Application Temperatures 


These temperature limits are only changeable in the base calibration. 
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10.8.2 Check Output Status 


Perform the following steps to troubleshoot a fan operation problem: 

1. Start engine. 

2. Ensure the air conditioning of the vehicle is OFF. 

3. Run engine for at least three minutes. 

4. Plug in DDR. 

5. Select switch / light status. 

6. Check the status of the Fan Control #1 while noting the actual fan status as 
listed in Table 10*8. 



Status 

Status 

Status 

Status 

Status 

Fan Control #1 

ON/GND 

OFF/OPN* 

OFF/OPN 

ON/GND 

OFF/OPN 

Actual Fan State 

OFF 

ON 

ON 

ON 

OFF 


Reler to section 

10.8.3 

Refer to section 

10.8.3 

Refer to section 
10.8.4 

Refer to section 

10.8.7 

Refer to section 

10.8.8 


* Hot engine 


Table 10-8 Troubleshooting Fan 


10.8.3 


Fan Information 


The steps that led to this procedure do not indicate a problem with the fan control logic in the 
ECM. The fan operation is normal if the steps that you checked led you to this section. 


The fan status is correct according to what the ECM is requesting. 

If you believe the fan state should be different, review the DDEC application and installation 
manual for information on fan control configuration. 
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10.8.4 Check Input Status 

Read the status of the inputs used for fan operation listed in Table 10-9. (Note both together.) 

i-1- 


Table 10-9 Input Status 

10.8.5 Check Auxiliary Fan Control Request 

Perform the following tests to check the auxiliary fan control switch: 

1. Turn A/C OFF and ignition ON. 

2. Is the auxiliary fan control status ON? 

[a] If the auxiliary fan control is on, this should not request the fan on; this is normal. 
The fan may remain on for up to three minutes after auxiliary fan control is turned on. 

[b] If the auxiliary fan control is off, check that a normally open pressure switch is not 
installed; then, refer to section 10.8.6. 


Status 

Status 

ON/GRD 

ON/GRD 

ON/GRD 

OFF/OPN 

Refer to section 10.8.9 

Refer to section 10.8.3 


Status 

Aux. Fan Control OFF/OPN 

Fan Override OFF/OPN 

Refer to section 10.8.6 


10-42 


Alt information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 















DDEC® III/1V SINGLE ECM TROUBLESHOOTING GUIDE 


10.8.6 Check for Input Open 

Perform the following tests to check for an open: 


1. Turn ignition OFF. 

2. Disconnect vehicle 30-pin connector at the ECM. 

3. Turn ignition ON. 

4. Measure resistance between auxiliary fan control wire and a good ground. 

[a] If the measured resistance is greater than 1,000 fi, an open exists in the auxiliary 
fan control wire, or auxiliary fan control is configured and not wired, or the switch 
is bad. Repair open or replace the switch if an auxiliary fan control is used. If this 
feature is not to be used, disable the auxiliary fan control with the programming 
station. Refer to section 10.8.11. 

[b] If the measured resistance is less than or equal to 1,000 fl, refer to section 10.8.10. 

Perform the following steps to troubleshoot fan always on. The steps that led to this procedure do 
not indicate a problem with the fan control logic in the ECM. The fan operation is normal if the 
steps that you checked led you to this section. 


10.8.7 Check for Output Open 



Perform the following steps to check for an output open: 

1. With ignition off, locate OEM supplied wire used for Fan Control #1. 

2. Determine where the wire terminates, (e.g. fan solenoid, relay, data module, etc.) 

3. Disconnect the Fan Control #1 wire at the solenoid/relay. 

4. Turn ignition ON. 

5. Measure resistance between the fan control #1 wire and a good ground, battery (-). 

[a] If the measured resistance is greater than 48,000 SI or open, an open exists in the 
FC#1 wire. Repair the open. Refer to section 10.8.11. 

[b] If the measured resistance is less than or equal to 48,000 SI, refer to section 10.8.10. 
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10.8.8 Check for Output Short 

Perform the following steps to check for an output short: 

1. With ignition off, locate OEM supplied wire used for Fan Control #1. 

2. Determine where the wire terminates, (e.g. fan solenoid, relay, data module, etc.) 

3. Disconnect the Fan Control #1 wire at the solenoid/relay. 

4. Measure resistance between the fan control #1 wire and a good ground, battery (-). 

[a] If the measured resistance is greater than 1,000 Q or open, refer to section 10.8.10. 

[b] If the measured resistance is less than or equal to 1,000 Q, the output wire is 
shorted to ground, keeping the fan off. Repair the short or replace the wire. 

Refer to section 10.8.11. 

10.8.9 Check Override Request 

Perform the following steps to check the fan override switch: 

1. Is the fan override switch on? 

[a] If the fan override is on, and the fan override is requesting fan on, this is normal. 

[b] If the fan override is not on, the fan override wire is shorted to ground, repair the short 
or re-configure the input if this is an error in programming. Refer to section 10.8.11. 
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10.8.10 Check Connectors 

Perform the following steps to check the connectors: 

1. Check connectors for damaged, bent, or corroded terminals. 

[a] If the pins and terminals are not damaged, the problem may be due to the solenoid, 
ECM, or OEM device that operates the fan. Contact the OEM for further information 
or instructions. The ECM and wiring between the ECM and device appear to be 
operating correctly and in good repair. The ECM is requesting the fan operation 
correctly and the checks indicate the ECM and wire between the ECM and OEM 
device is okay. 

[b] If the pins or terminals are damaged, repair or replace them. Refer to section 10.8.11. 

10.8.11 Verify Repairs 

Perform the following steps to verify repairs: 

1. Connect any removed connectors. 

2. Start engine. 

3. Operate engine under conditions that brought you to this section. 

4. Check fan operation. 

[a] If the fan operates correctly, troubleshooting is complete. 

[b] If the fan does not operate correctly, review this section from the first step to find 
the error. 
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10.9 FAN OPERATIONAL CONCERN (VARIABLE SPEED TYPE) 

The DDEC system via a PWM (Pulsewidth Modulation) signal will go to a high voltage (7-8 volts 
on a 12-volt system) on a cold engine for a low speed, and to a low voltage (0.8 - 1.0 volts on 
a 12-volt system) for a high speed. 

Fan speed is ramped up as temperatures increase, as listed in Table 10-10. Calibrations can 
vary. The table is provided only as a guide. 


Coolant Temperature 

Speed 

up to 197°F 

Low speed 

about 203°F 

Medium speed 

208°F and above 

High speed 


Table 10-10 Fan Speed vs Temperature 


10.9.1 Verify Correct DDEC Configuration 


Perform the following steps to verify the configuration: 

1. Turn ignition ON. 

2. Plug in DDR. 

3. Select "View Calibration" (ECM Ins/Outs). 

4. Review PWM functions to determine correct pin assignment for PWM fan. 

[a] If the cavity is assigned to PWM Fan, refer to section 10.9.2. 

[b] If the cavity is not programmed, reprogram the ECM and refer to section 10.9.7. 
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10.9.2 Check for Signal 


Perform the following steps to check for signal: 

1. Start and run the engine at idle. 

2. Plug in DDR. 

3. Review engine data list and watch the pulsewidth modulation number x wire = # of fan 
assignment (normally PWM#4). 

4. Verify coolant, oil and air temperatures are cooler, less than 150 ° F. Verify the air 
conditioning input is grounded (On). 

[a] If the PWM value is 80 to 90% and the fan is at Low Speed, refer to section 10.9.3. 

[b] If the PWM value is 80 to 90% and the fan is at High Speed, refer to section 10.9.4. 

10.9.3 Check Signal Engine Hot 


Perform the following steps to check the signal status: 


1. Start engine and warm up. Road test (until coolant temp is about 200 0 F). 

2. View DDR data list display. Coolant Temp/PWM # (normally #4). 



[a] 

[bl 



If PWM % decreases as the temperature increases, all checks appear normal. If this is 
an intermittent high speed operation, check A/C Freon pressure switch or wiring for 
an intermittent open. Refer to section 10.9.7. 

If PWM % decreases as the temperature increases, but the fan speed stays low, 
refer to section 10.9.5. 
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10.9.4 Check for Open 

Perform the following steps to check for an open: 

1. Turn ignition OFF. 

2. Unplug PWM wire at the fan control valve. 

3. Install a jumper between the PWM wire and the battery (-). 

4. Unplug the engine harness connector. 

5. Measure resistance between the PWM cavity and the battery (-). 

[a] If the measured resistance is greater than 1,000 ft, the wire is open. Repair the 
open and refer to section 10.9.7. 

[b] If the measured resistance is less than 1,000 ft, the valve or wiring (voltage supply) to 
the valve is defective. Replace. 

10.9.5 Check for Short 

Perform the following steps to check for a short: 

1. Turn ignition OFF. 

2. Unplug the engine harness connector. 

3. Measure resistance between the PWM cavity and several ground sources (battery, chassis, 
etc.). 

[a] If the measured resistance is greater than 1,000 ft, refer to section 10.9.6. 

[b] If the measured resistance is less than 1,000 ft at any time, the wiring is shorting. 
Replace the wire and refer to section 10.9.7. 
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10.9.6 Check Connectors 

Perform the following steps to check the connectors: 

1. Check for damaged, bent or corroded connectors, pins, and terminals. 

[a] If the connectors, pins, and terminals are not damaged, contact the OEM or fan 
valve supplier for instructions on further troubleshooting. If the ECM and wiring 
to the component appear to be okay, the problems could be with the control valve 
or battery and wiring. 

[b] If the connectors, pins or terminals are damaged, repair or replace them and 
refer to section 10.9.7. 

10.9.7 Verify Repairs 

Perform the following steps to verify repairs: 

1. Connect all removed connectors, etc. 

2. Start and run the engine from cold to hot, while watching the fan speed operation. 

[a] If the operation is normal, troubleshooting is complete. 

[b] If the operation is not normal, all system diagnostics are complete. Review this 
section to find the error. Refer to section 10.9.1. 
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10.10 ENGINE BRAKE INOPERATIVE 


The following procedure will troubleshoot DDEC controlled Engine Brake Inoperative. 

10.10.1 Engine Brake Inoperative 


Perform the following steps to troubleshoot the inoperative engine brake: 

1. Turn ignition ON. 

2. Plug in DDR. 

3. View Diagnostic Data List to see if the correct application is programmed into the ECM. 

4. Next to Engine Brake, the display should read ON or OFE If it reads N/A, the DDC 
mainframe must be changed and the ECM must be reprogrammed after the change is made. 

5. If the ECM is correctly configured, go to the view calibration area with the DDR and 
check to ensure that the two required inputs (Engine Brake Low' and Engine Brake 
Medium) are configured. 

6. If the inputs are not configured, or incorrectly configured, this must be corrected using the 
DDEC reprogramming station. 

7. If the inputs are configured correctly, print or write down the inputs and outputs for future 
reference. Refer to section 10.10.2. Refer to the appropriate Application and Installation 
manual for engine brake operation. 
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10.10.2 Check Switches 


Perform the following steps to troubleshoot the switches: 

1. Turn ignition ON. 

2. Plug in DDR. 

3. Select Switch Light status - Inputs. 

4. View DDR display of Eng Brk Low and Eng Brk Med. 


NOTE: 

Set brake dash switch position on low. 


[a] If Eng Brake Low is ON and Eng Brake Med is OFF, refer to section 10.10.3. 

[b] If Eng Brake Low is ON and Eng Brake Med is ON, medium and low inputs are 
shorted to each other. Repair. Refer to section 10.10.9. 

[c] If Eng Brake Low is OFF and Eng Brake Med is ON, input wires are reversed. 
Correct and refer to section 10.10.9. 

[d] If Eng Brake Low is OFF and Eng Brake Med is OFF, refer to section 10.10.4. 

5. Turn brake enable dash switch on. 

10.10.3 View Diagnostic Data Reader Display 


Perform the following steps to troubleshoot the inoperative engine brake: 
1. View DDR display. 


NOTE: 

Set brake dash switch position on medium. 


[a] 

[b] 

[c] 

[d] 



If Eng Brake Low is OFF and Eng Brake Med is ON, refer to section 10.9.5. 

If Eng Brake Low is ON and Eng Brake Med is ON, medium and low inputs are 
shorted to each other. Repair. Refer to section 10.10.9. 

If Eng Brake Low is ON and Eng Brake Med is OFF, input wires are reversed. 
Correct and refer to section 10.10.9. 

If Eng Brake Low is OFF and Eng Brake Med is OFF, refer to section 10.10.4. 
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10.10.4 Check for Open 

Perform the following steps to check for an open: 

1. Turn ignition OFF. 

2. Turn engine brake switch to low. 

3. Measure resistance between the engine brake low switch and a good ground (ECM side). 

4. Set switch to Med. Measure resistance between medium input and a good ground. 

[a] If the measured resistance is less than 10,000 fi, either the switch is bad or the wire 
from the switch to the battery ground is bad. Replace the switch or repair the open. 

[b] If the measured resistance is greater than 10,000 fl, or open, an open exists in the 
input wire. Repair the open. Refer to section 10.10.9. 

10.10.5 View Calibration - Engine Configuration 

Perform the following steps to view calibration - engine configuration: 

1. Go to View Cal-Eng Configuration. Check status of Eng Brk Serv Brk and Eng Brk mph. 
If Eng Brk Serv Brk indicates YES, or Eng Brk Min mph has number other than "0", 
check with the operator to ensure he or she understands how these functions operate. 

[a] If the Eng Brk Serv Brk indicates YES, the application of service brake is required 
for engine brake operation. 

[b] If the Eng Brk Min mph has a number other than "0", the brakes will not operate 
below this mph. 

NOTE: 

These two functions may work separately or together. 

[c] If the Eng Brk Svc Brk indicate No, and Eng Brk Min mph indicate 0, 
refer to section 10.10.6. 
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10.10.6 Check Engine Brake Operation 


Perform the following steps listed in Table 10-11 to check out the brake and clutch switch, and 
the wiring. 


NOTE: 

If table below leads to section 10.11, troubleshoot clutch and brake inputs. Then check 
operation of engine brake. If engine brake is still inoperative, refer to section 10.10.7. 


1. Turn ignition ON. Engine must not be running. 

2. Plug in DDR. Select switch/light status. 


Step 

Brake Pedal 

Clutch 

Pedal 

DDR Readout 

Looked At 

DDR 

Display 

Status 

OK 

Reference 

i. 

Released 

Released 

Service Brake 

On 

Yes 

refer to Step 2 




(Release) 

Off 

No 

refer to section 10.11 

2. 

Depressed 

Released 

Service Brake 

On 

No 

refer to section 10.11 




Release 

Off 

Yes 

refer to Step 3 

3. 

Released 

Released 

Clutch Release 

On 

Yes 

refer to Step 4 





Off 

No 

refer to section 10.11 

4. 

Released 

Depressed 

Clutch Release 

On 

No 

refer to section 10.11 





Off 

Yes 

refer to section 10.10.7 


Table 10-11 Engine Brake Operation 



10.10.7 Check Brake Solenoids 


Perform the following steps to troubleshoot the brake 
1. Check engine brake solenoids. Refer to OEM 

[a] If solenoids are okay, refer to section 10. 

[b] If solenoids are bad, repair or replace the 


solenoids: 

guidelines. 

10 . 8 . 

solenoids. Refer to section 10.10.9. 
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10.10 ENGINE BRA KE INOPERATIVE 


10.10.8 Verify Conditions 


Perform the following steps to verify conditions: 

1. Verify proper conditions are being met to enable engine brake: 


[a] TPS % = 0 % 

lb] Pulse width = 0 (or less) 

[c] Engine speed >850 r/min 

[d] Clutch release (input) = ON (if configured) 

[e] Engine brake disable (input) = OFF (Auto Trans) 

2. Are the conditions listed in la through le met? 

[a] If conditions are not met, correct the problem (i.e. TPS). Refer to section 10.10.9. 

[b] If the conditions are met, reprogram the ECM. Contact the OEM for possible TPS 
repair. Then, refer to section 10.10.9. 


10.10.9 Verify Repairs 


Perform the following steps to verify repairs: 

1. Reinstall all connectors. 

2. Test drive vehicle to see if the problem is corrected. 

[a] If engine brakes operate correctly, troubleshooting is complete. 

[bj If engine brakes do not operate, all system diagnostic checks are complete. Review 
this section to find the error. Refer to section 10.10.1, or contact Detroit Diesel 
Technical Service for possible ECM replacement. 
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10.11 MISCELLANEOUS DIGITAL INPUT FAULT 


The following procedure will cover miscellaneous input switch faults. All faults function in the 
same manner, allowing the same troubleshooting process to be used regardless of the function. 


There are 12 digital input cavities, listed in Table 10-12, available on a DDEC ECM. Any 
available function can be assigned (programmed with the Programming Station) to any of the 
available cavities. 


When a digital input wire is switched to battery ground (usually #953), it is a request to the 
ECM to activate the function assigned to that wire. Additional conditions may need to be met 
for the feature to activate. Refer to the appropriate Application and Installation Manual for 
these conditions. 


Input Cavities 

Input Cavities 

El #451 

G2 #543 

FI #542 

H2 #524 

G1 #528 

J2 #531 

HI #523 

K2 #583 

J1 #541 

G3 #545 

F2 #544 

K3 #979 


Table 10-12 Input Cavities 



Available functions are listed in Table 10-13. 


Functions 

Functions 

Functions 

None 

Limiting Torque Curve 

Trans Retarder Status 

Engine Brake Low 

Diagnostic Request 

Dual Throttle (LSG) 

Engine Brake Med 

Alt Min VSG/Fast Idle 

A/C Fan Status 

Aux Shutdown #1 

Service Brake Release 

Aux CLS 

Aux Shutdown #2 

Clutch Released 

Fan Control Override 

Park Brake / ISD 

Set Coast OFF DDEC II 

VSG Station Change 

Idle Validation 

Set / Coast ON 

VSG Station Complement 

Pressure / RPM Mode 

Resume/Accel OFF DDEC II 

Air Load Switch 

Throttle Inhibit 

Resume / Accel ON 

In Neutral Switch 

RPM Sync (Marine) 

Cruise Enable 

in Gear Switch 

RPM Freeze (Marine) 

PGS System Enable 

KD Brake 

Rating Switch #1 

SEO / DIAG Request 

Gas Valve Diagnostic 

Rating Switch #2 

Engine Brake Disable 

- 


Table 10-13 Available Input Functions 
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10.11 MISCELLANEOUS DIGITAL INPUT FAULT 

10.11.1 Verify Switch Status 

Follow these steps to verify the switch status. 

1. Turn ignition ON. 

2. Plug in DDR. 

3. Select switch light status. 

4. Operate the engine or vehicle that would allow the feature to activate (e.g. activate 
switch, set brake, etc.). 

5. Observe the status when the feature is active (or supposed to be active). See Figure 10-9. 

[a] The feature always reads OFF. Refer to section 10.11.2. 

[b] The feature switches from OFF to ON. Refer to section 10.11.3. 

[c] The feature always reads ON. This indicates the input wire is shorted to ground or the 
switch is faulty. Repair wire or replace switch. Refer to section 10.11.4. 



Figure 10-9 ECM Vehicle Harness Connector 
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10.11.2 Check for Open 


Perform the following steps to check for an open: 

1. Turn ignition OFF. 

2. Unplug the vehicle interface harness connector at the ECM. 

3. Operate switch. Enable the feature. 

4. Measure the resistance between the input cavity affected and the battery ground. 

[a] If the measured resistance is greater than 10,000 Q, the input wire or ground 
wire is open, or the switch is bad. Repair the open or replace the switch. 
Refer to section 10.11.4. 


[b] If the measured resistance is less than 10,000 fl, refer to section 10.11.3. 


10.11.3 Review the Operation of the Feature 


Perform the following steps to check the operation of the feature: 

1. The step that led you here indicates the input, wire, and switch, are operating correctly. 
Review the intended operation of the feature to determine if any other conditions need to 
be met for the feature to operate, (e.g. appropriate Application and Installation manual for 
the engine). Refer to section 2.4, for a list of related troubleshooting publications. 



To verify the repairs to the feature, refer to section 10.11.4. 


10.11.4 Verify Repairs 


Perform the following steps to verify repairs. 

1. Hook up all connectors that were previously removed. 

2. Operate the engine or vehicle. 

3. Activate the feature. 



If the input feature operates correctly, troubleshooting is complete. 

If the input feature is not operating, contact Detroit Diesel Technical Service. 
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10.12 MISCELLANEOUS DIGITAL OUTPUT FAULT 


This section is designed to diagnose an output fault (feature not functioning). Since all outputs 
operate in the same manner, this troubleshooting section can be used regardless of the function 
assigned. 


10.12.1 DDEC ECM 


The DDEC ECM has six available digital output cavities. Three are located at the engine harness 
connector and three at the vehicle harness connector. Output functions (features) are assigned 
(programmed with the programming station) to any available cavity. The ECM switches the 
cavity to battery (-) to allow the function to activate. Some output activation is dependent on other 
parameters being met. (e.g. minimum, r/min, etc.) Perform the following steps to check the DDR 
for codes. Available output cavities are listed in Table 10-14. 

Additional outputs could be added at a later date. Available functions are listed in Table 10-15. 


Output Cavities 

Output Cavities 

VIH 

ESH 

A1 #988 

W3 #563 

A2 #555 

X3 #564 

F3 #499 

Y3 #565 


Table 10-14 Output Cavities 



Functions 

Functions 

Functions 

No Function 

Fan Control #2 

Turbo Recirc Valve 

Low DDEC Volt 

Deceleration Light 

Optimized Idle Active 

FI PM Sync Active 

Engine Brake Active 

Low Range Solenoid (ESS) 

PGS Active Light 

VSG Active Indication 

High Range Solenoid (ESS) 

Vehicle Power Down 

Oil Pressure Low Light 

Shift Solenoid (Top2) 

Starter Lockout 

Oil Temp High Light 

Shift Lockout (Top2) 

Ext Brake Enable 

Coolant Temp High Light 

Gas Throttle Actuator 

Trans Retarder Enable 

Air Comp Solenoid 

Fuel Supply Solenoid 

Coolant Level Low Light 

Crankcase Pressure High 

KD Brake Solenoid 

Cruise Active Light 

Coolant Pressure Low 

- 

Fan Control #1 

Ether Start 

- 


Table 10-15 Available Output Functions 
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10.12.2 Activate Output 

Perform the following steps to attempt activation to troubleshoot an output fault. 

1. Turn ignition ON. 

2. Plug in DDR. Select ACTIVATE OUTPUTS. 

3. Activate output associated with the fault. 

NOTE: 

Service any other codes first. 

[a] If the feature operates (e.g. light illuminates or solenoid activates, etc.) review the 
Application and Installation manual for the operation of the designated feature. 
Operation is dependent on other parameters. Refer to section 10.12.6. 

[b] If the feature does not operate ot cannot be activated, refer to section 10.12.3. 

10.12.3 Check for Open 

Perform the following steps to check for open: 

1. Turn ignition OFF. 

2. Locate device end of output wire (e.g. light) and disconnect wire. 

3. Turn ignition ON. 

4. Measure resistance between the disconnected wire and battery (-). 

[a] If the measured resistance is less than 46,000-48,000 fl, refer to section 10.12.4. 

[b] If the measured resistance is greater than 48,000 Q, the wire is open. 

Refer to section 10.12.6. 
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10.12.4 Check for Voltage 

Perform the following steps to check the voltage: 

1. Measure voltage between the disconnected wire and a good ground. 

[a] If voltage measurement is less than 2 volts, refer to section 10.12.5. 

[b] If voltage measurement is greater than 2 volts, the output is shorted to a voltage 
source. Replace the wire and refer to section 10.12.6. 

10.12.5 Check for Resistance 

Perform the following steps to check for resistance at the ECM: 

1. Turn ignition OFF. 

2. Disconnect 30-pin connector that houses the wire/function you are checking (e.g. 
X3-engine harness connector, Al-VIH). 

3. Measure resistance between the pin on the ECM and the ECM case. 

[a] If the measured resistance is 46,000 to 48,000 Q, contact the OEM or the hardware of 
the supplier of the features. For further troubleshooting, all output wiring and ECM 
operation appear to be operating correctly. 

[b] If greater than 48,000 Q, try a test ECM. Refer to section 10.12.6. 

10.12.6 Verify Repairs 

Perform the following steps to verify repairs. 

1. Connect all connectors. 

2. Test the vehicle and attempt to operate the feature. 

[a] If the feature works correctly, troubleshooting is complete. 

[b] If the feature still does not work correctly, review this section to find the error. 

Refer to section 10.12.2. 
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10.13 FIRE TRUCK PRESSURE GOVERNOR FAULT 


The following procedure 


will troubleshoot fire truck pressure governor fault. 


10.13.1 Pressure Governor Operation 


The Pressure Sensor Governor (PSG) System is a DDEC feature, programmed to allow the engine 
speed to change in order to maintain a steady water pump pressure (pressure mode) or hold a 
steady engine speed (RPM Mode). 

10.13.2 Verify Correct Pressure Sensor Governor Configuration 


Perform the following steps to verify the PSG configuration. Refer to the Application and 
Installation manual for the appropriate engine model to ensure correct inputs and outputs are 
configured. Required In / Outs are listed in Table 10-16. 


1. Turn ignition ON. 

2. Plug in DDR. 

3. View H 2 0 governor enabled (engine configuration). 

4. View In / Outs. Verify correct configuration. 


[a] 


If the system is enabled and the in/outs are correctly configured, 
refer to section 10.13.3. 


[b] 


If the problem was found, correct the settings and retest. Refer to the DDEC 111 
Application And Installation manual, 7SA800 and refer to section 10.13.10.3. 


Inputs 

Outputs 

PGS Mode, (Press / RPM) 

PGS Active 

PGS Enable 

Cruise Active 

Res / Accel 

- 

Set / Coast 

- 


Table 10-16 Required In / Outs 
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10.13.3 Identify Problem 

Use the following procedure to identify the problem with the PSG: 

□ Does not operate; refer to section 10.13.4. 

□ No pressure mode, refer to section 10.13.6. 

□ No increase function refer to section 10.13.7. 

□ No decrease function refer to section 10.13.8. 

□ EFC Fault Information refer to section 10.13.9. 

10.13.4 Check System Ground 

Perform the following steps to check the system ground: 

1. Start engine. 

2. Turn ON pump control switch. 

3. Verify all interlocks are set (parking brake, transmission neutral, etc.). 

4. Plug in DDR. Select Switch/Light status. 

5. Observe the displays and PGS ENABLE. 

[a] If PGS ENABLE reads OFF, the PGS ENABLE input (circuit #543) is not grounded. 
Check circuit #543 for an open between battery ground or a short to a voltage source. 
Repair fault and retest. Refer to section 10.13.5. 

[b] If PGS ENABLE reads ON, refer to section 10.13.7. 

10.13.5 Check Sensor Wiring 

Perform the following steps to identify the problem: 

1. Compare pressure sensor harness wiring to the diagram. 

[a] If the wiring is correct, refer to section 10.13.9. If the EFC tests okay, 
refer to section 10.13.6. 

[b] If the wiring is incorrect, correct the wiring and retest. 
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10.13.6 Verify Mode Selector Operation 


Perform the following steps to identify the problem: 

1. Start engine. 

2. Turn ON pump control switch. 

3. Verify all interlocks are set (parking brake, transmission neutral, etc.). 

4. Plug in DDR. Select Switch/Light status. 

5. Observe the displays and PGS MODE. 

[a] If DDR displays ON when Pressure Mode is selected, the mode selector (circuit 
#523) is functioning properly. Check for possible intermittent open or short to 
voltage source. Check for faulty pressure transducer. Refer to section 10.13.5. 

See Figure 10-10. 

[b] If the DDR displays OFF when Pressure Mode is selected, the mode selector wire 
(circuit #523) or switch is open or shorted to a voltage source. Repair the fault and 
retest. If the EFC tests okay, refer to section 10.13.9. 
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10.13.7 Check Resume / Accel Switch 

Perform the following steps to identify the problem: 

1. Start engine. 

2. Turn ON pump control switch. 

3. Verify all interlocks are set (parking brake, transmission neutral, etc.). 

4. Plug in DDR. Select Switch/Light status. 

5. Observe the displays and Res/Accel, while depressing the increase switch. 

[a] If DDR displays OFF to ON when increase is depressed, check the EFC. 

Refer to section 10.13.9. 

[b] If the DDR displays OFF when increase is depressed, circuit #541 is open or shorted 
to a voltage source. Repair the fault and retest. 

10.13.8 Check Set / Coast Switch 


Perform the following steps to identify the problem: 

1. Start engine. 

2. Turn ON pump control switch. 

3. Verify all interlocks are set (parking brake, transmission neutral, etc.) 

4. Plug in DDR. Select Switch/Light status. 

5. Observe the displays and Set/Coast, while depressing the decrease switch. 

[a] If DDR displays OFF to ON when Set/Coast decrease is depressed, check the EFC. 
Refer to section 10.13.9. 

[b] If the DDR displays OFF when decrease is depressed, circuit #541 is open or shorted 
to a voltage source. Repair the fault and retest. 
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10.13.9 Electronic Fire Commander 

The Detroit Diesel Electronic Fire Command ™ (EFC) is designed to support Detroit Diesel 
engines in the fire fighting market. It combines a Pressure Sensor Governor (PSG) controller, a 
system monitor, and a display for vital engine operating parameters into one compact, durable 
package. It also provides complete control and monitoring of the DDEC engine control system on 
a fire truck when pumping. 

10.13.9.1 Pressure Sensor Governor Operating Modes 

The EFC commands the Detroit Diesel PSG system to operate in one of two modes. The RPM 
Mode controls the engine speed to a constant number of revolutions per minute, and the Pressure 
Mode varies the engine speed to maintain a constant pump discharge pressure. The operating 
mode of the PSG can be changed from RPM Mode to Pressure Mode and back by pressing the 
MODE button. When the unit is first turned on, the RPM Mode is active. Pressing MODE switch 
engages the Pressure Mode and another press brings the system back to RPM Mode. The PSG 
system utilizes the engine speed or pump pressure that is current at the time the button is pressed. 

In the Pressure Mode, the PSG system operates like cruise control for the water pump pressure, 
and maintains the pressure at a chosen setting. Engine speed is constantly adjusted to maintain the 
desired pump discharge pressure. A pressure sensor in the output side of the fire pump is used to 
measure and feed this pressure back to the DDEC Electronic Control Module (ECM). 

The RPM Mode keeps the engine speed constant even when the load varies within the engine’s 
operating capability. The pump output pressure may vary in this mode, but the engine speed does 
not. The driver/engineer uses the EFC to choose which of these two modes the PSG uses. The 
EFC also allows the driver/engineer to finely adjust the pressure setting or the engine speed 
setting to match prevailing conditions. 
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10.13.9.2 Setting the Revolutions Per Minute Mode 

Perform the following steps to set the RPM Mode: 


1. Start engine and ensure the EFC is ON. 

2. Ensure the conditions are met for the Throttle Ready lamp to be ON. (These are usually 

interlocks necessary to allow increased throttle operation.) 

3. The RPM Mode lamp should be lit, indicating the system is in RPM Mode. 

4. Engine speed can be adjusted using the following buttons: 

□ Press the PRESET button to command the engine to go to the preset speed. 

□ Press the INC button to increase engine speed in 25 RPM increments each time 
the button is pressed. 

□ Press and hold the INC button to increase the speed at a faster rate equivalent to 2 
increments per second. 

□ Press the DEC button to decrease engine speed in 25 RPM increments. 

□ Press and hold the DEC button to decrease the speed at a faster rate equivalent to 2 
increments per second. 

□ Press the IDLE button to immediately return the engine to the normal idle speed. 


10.13.9.3 Setting the Pressure Mode 


Perform the following steps to set the Pressure Mode: 

1. Start engine and adjust the system to run in the RPM Mode as described in the previous 
sections. 


2. Ensure conditions are met for the PUMP ENGAGED and OKAY TO PUMP and 

THROTTLE READY lamps to be on. (This usually requires that required safety interlocks 
for engine speed increase and pump operation are met.) 


3. 

4. 


Press the MODE button and the PRESSURE lamp will illuminate. 

Pump discharge pressure can now be adjusted with the following buttons. 

□ Press the PRESET button to command the engine to go to the preset pump pressure. 

□ Press the INC button to increase discharge pressure in 4 PSI increments each time 
the button is pressed. 

□ Press and hold the INC button to increase the pressure at a faster rate equivalent to 2 
increments per second. 

□ Press the DEC button to decrease discharge pressure in 4 PSI increments. 

□ Press and hold the DEC button to decrease the pressure at a faster rate equivalent to 2 
increments per second. 

□ Press the IDLE button to return the engine immediately to the normal idle speed. 
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10.13.9.4 Cavitation 

If the water pump discharge pressure falls below 30 psi and the engine r/min rises a minimum of 
400 r/min above the current setpoint for more than five seconds, the system considers cavitation to 
have occurred. It takes the following actions: 

□ The engine will return to idle. 

□ The current engine speed and discharge pressure setpoints will be cleared. 

□ The check engine light will illuminate and a cavitation code will be logged. 

10.13.9.5 Engine Parameter Display 

Engine r/min, oil pressure, temperature, and system voltage are displayed continuously while 
the EFC is in operation. In addition, any diagnostic code accompanying a Check Engine or Stop 
Engine condition will be displayed on the Information Center message display. An audible alarm 
will also be activated with the code. 

10.13.10 Programming the Electronic Fire Commander 

Programming the EFC is simply a matter of selecting items from a menu: 

□ To enter the programming menu, press and hold the MODE and MENU buttons at the 
same time until "Press Idle to Exit" is displayed on the information center, then release 
both buttons. 

□ Moving through the menu is accomplished by pressing the MENU button. 

□ Changing a selection in the menu is performed by using the INC and DEC switches. 

□ Exiting the programming menu is accomplished in one of two ways. 

□ Press IDLE to exit the menu and save changes. 

□ Press MODE to exit the menu without saving changes. 
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10.13.10.1 Programming Menu Options 

As you scroll through the menu by repeatedly pressing the MENU button, the following items, 
listed in Table 10-17, will appear sequentially in the Information Center display. 


Item 

Explanation 

RPM Preset Point 

preset engine speed 

Pressure Set (PSI) 

preset PSI 

Engine Hour meter 

information only 

Pump Hour meter 

information only 

Engine degrees 

oil or coolant 

Pump Pressure (PSI) 

pressure reading, if active 

DDEC Software Version 

ECM revision level 

EFC Software Version 

EFC revision level 

Fire Commander I/O Test 

test switches and outputs 

Press Test Lights 

tests display panel 

Set Time Clock 

set clock 

Units of Measure 

English/Metric 

Welcome Message 

enable/disable 

Codes Currently Active 

information 

Connector Data 

displays connection information 

Save? [Idle Y] 

exit and save options 


Table 10-17 Information Center Menu 

10.13.10.2 Additional Information 

Engine r/mi 

□ The Information Center displays DDEC ECM diagnostic codes and limited engine 
information as well as PGS status. 

□ The Information Center display can be used as an aid to troubleshooting the Pressure 
Governor System and the Electronic Fire Commander. 

□ The Fire Commander I/O Test checks the outputs as well as the switches. It automatically 
runs through a test and displays the results for your information in troubleshooting. 

□ The connector data displays the cavities of inputs and outputs necessary for correct 
system operation. 

□ The interlock lamps show which interlock circuits have been closed and if that part of 
the system is ready for operation. 
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10.13.10.3 Troubleshooting the Electronic Fire Commander 

This section lists some of the common troubles encountered during the installation and check out 
of the Electronic Fire Commander. These conditions are listed and the suggested actions follow 
each one. The Electronic Fire Commander wiring is listed in Table 10-18, listed in Table 10-19, 
listed in Table 10-20. 

1. Condition: The EFC will not light up. 

□ Check if the necessary switches are turned on. 

□ Check if there is a 12 VDC between pins #1 and #2 at the EFC 4-pin connector. 

2. Condition: The throttle will not increase in RPM Mode. 

□ Check if the THROTTLE READY lamp is on. The EFC will not respond in RPM 
mode unless the OEM safety interlock requirements that enable the throttle are met. 

□ Press the PRESET and then the INC switches. Does the EFC indicate it is increasing 
RPM on the data display? 

□ Check the switch and outputs in the Menu I/O test. 

□ Re-initialize the EFC. (Remove power to the EFC; wait ten seconds and then power 
the unit and try again.) 

NOTE: 

The EFC performs a "self-test" when it is powered up. This is indicated on the EFC by a 
momentary lighting of all the display segments. 

3. Condition: The throttle will not increase in Pressure Mode. 

□ Check that all three lamps: PUMP ENGAGED, OKAY TO PUMP, and THROTTLE 
READY are on. 

□ Press the INC and then the PRESET buttons to increase pump pressure. 

□ Check for a pump discharge pressure reading in the Menu. 

□ Re-initialize the EFC. 

4. Condition: The Engine Data Display is showing all zeroes. 

□ Check that the connections at pins #3 and #4 of the EFC 4-pin connector are secure. 

□ Check there is continuity on the 900 and 901 circuits from the ECM connector 
to the EFC connector. 

5. Condition: The THROTTLE READY lamp will not turn on. 

□ Check that the parking brake is on. 

□ Check that the transmission is in neutral, or the hand throttle (PTO) is engaged. 

□ Check for 12 VDC at pin #2 of the EFC 12-pin connector. 
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6. Condition: The PUMP ENGAGED and OKAY TO PUMP lamps do not turn on. 

□ Check that all OEM safety requirements for pump operation are fulfilled. 

□ Is the parking brake on? 

□ Is the transmission in the proper range for pump operation? 

□ Is the hand throttle (PTO) engaged? 

□ Is there an OK to PUMP indication in the cab? 

□ Check for 12 VDC at pin #10 of the EFC 12-pin connector. 

7. Condition: The mode will not change from RPM to Pressure. 

□ Check: Are the PUMP ENGAGED and OKAY TO PUMP lamps on? 

□ Does the MODE switch pass in the menu I/O test? 

8. Condition: The PRESET switch doesn’t work. 

□ Check that the proper lamps are on for the mode you want to operate. 

□ Is there a valid preset programmed into the menu? If not, refer to section 10.13.10 and 
complete the steps given there. 
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□ Does the PRESET switch pass the menu I/O test? 


Connector 1: 

Deutsch DT06-4S 



Cavity 

Circuit Description 

DDC# 

EFC Input/Output 

1 

DDEC Accessory Power 

439 

(+) System Power 

2 

DDEC Accessory Ground 

953 

(-) System Ground 

3 

DDEC 1708 Data Link (+) 

900 

J1587 Serial Link 

4 

DDEC 1708 Data Link (-) 

901 

J1587 Serial Link 


Table 10-18 Electronic Fire Commander Wiring 




Connector 2: 

DT06-12S 



Cavity 

Circuit Description 

DDC# 

EFC Input/Output 

1 

DDEC PGS Mode Select 

523 

Output (ground) to DDEC 

2 

OEM Interlock from OEM 

- 

Input (+12 VDC) 

3 

Cavity plug 

- 

No connection 

4 

DDEC PGS Mode 

499 

input (ground) from DDEC 

5 

DDEC PGS Enable 

- 

Output (ground) to DDEC 

6 

DDEC PGS Increase 

- 

Output (ground) to DDEC 

7 

DDEC PGS Decrease 

- 

Output (ground) to DDEC 

8 

DDEC PGS Active 

- 

Input (ground) from DDEC 

9 

Alarm 

- 

Output (ground) to DDEC 

10 

PTO Engaged 

- 

Input (+12 VDC) from OEM 

11 

Cavity Plug 

- 

No connection 

12 

Low fuel 

- 

Input (ground) from DDEC 


Table 10-19 Electronic Fire Commander Wiring 



Pressure Sensor Connector: 



Circuit 

Cavity 

Wire Color 

Description 

916 

B 

Red/Black 

Sensor Supply 5 VDC 

749 

C 

Yellow 

Fire Pump Pressure 

952 

A 

Black 

Sensor Return 


Table 10-20 Electronic Fire Commander Wiring 
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10.14 OPTIMIZED IDLE FEATURE DOES NOT FUNCTION 


10.14 OPTIMIZED IDLE FEATURE DOES NOT FUNCTION 


The following procedure will troubleshoot Optimized Idle not functioning. 


4 CAUTION: 

To avoid injury from accidental engine startup, replace 
a defective ECM with an ECM programmed with 
identical inputs and outputs. 


NOTE: 

If a replacement ECM is needed, replace the ECM with an ECM programmed with 
Optimized Idle. 


4 CAUTION: 

To avoid injury from an accidental startup of an engine 
equipped with the Optimized Idle* system, remove the 
starter relay from the relay holder. 


10.14.1 Check Diagnostic Data Reader for Codes 


Perform the following steps to check the DDR for codes. 

1. Plug DDR into connector. 

2. Turn ignition ON. 

3. Check the active and inactive codes for any Optimized Idle codes. 

4. Turn ignition OFF. 

NOTE: 

Service any code first. 


[a] 

[b] 


If an Optimized Idle code 62, 63, or 74 is logged, go to the appropriate flash code 


section, based on Optimized Idle code logged. 

If an Optimized Idle code 62, 63 or 74 is not logged. 


refer to section 10.14.2. 
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10.14.2 Heater and Air Conditioning Fans Do Not Function 

Perform the following steps to troubleshoot the heater and A/C fans. 

1. Check the heater and A/C blower fuse. 

2. Turn ignition ON. 

3. Plug in DDR. 

4. Check the vehicle power down relay switch. Select switch light status (VEH PWR 
DOWN). 

[a] If the output status reads ON, check the relay and relay connections for proper 
operation. Refer to section 10.14.3. 

[b] If the output status does not read ON, install a test ECM. Refer to section 10.14.11. 

10.14.3 Check Optimized Idle Active Light 

The Optimized Idle active light should flash when all of the following occur: 

1. Engine idling. 

2. The transmission is in NEUTRAL and high-range, if equipped. 

3. The hood is closed and the park brake is set. 

4. The cruise switch is turned ON. 

[a] If the active light is not flashing, refer to section 10.14.4. 

[b] If the light is flashing, after the engine shuts down, turn the thermostat on. When the 
light flashes, if the alarm turns ON and the engine starts, the system is OK. 

[c] If the light is flashing, after the engine shuts down, turn the thermostat on. When 
the light flashes, if the alarm does not turn ON and the engine does not start, 
refer to section 10.14.10. 

10.14.4 Check Idle Condition 

Perform the following steps to troubleshoot Optimized Idle: 

1. Check idle condition. 

2. Verify the engine is at idle and not running on VSG. Optimized idle will not function if the 
engine is running on VSG, unless the idle timer is enabled on VSG. 

[a] If the engine is not at idle, turn off the ISD on the VSG. Refer to section 10.14.11. 

[b] If the engine is at idle, refer to section 10.14.5. 
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10.14.5 Check Idle Shutdown Enabled 

Perform the following steps to troubleshoot Optimized Idle: 

1. Check for idle shutdown enabled. 

2. Using the DDR, view the calibration. 

[a] If idle shutdown is not enabled, enable the idle shutdown and set a shutdown time. 
Refer to section 10.14.11. 

[b] If the idle shutdown is enabled, refer to section 10.14.6. 

10.14.6 Check Input Status 

Perform the following steps to troubleshoot Optimized Idle: 

1. Check for input status. 

2. Using the DDR, check the park brake input status with the hood closed, the transmission 
in NEUTRAL (and high-range if equipped) and the park brake set. 

[a] If the park brake status is ON, refer to section 10.14.9. 

[b] If the park brake status is not ON, refer to section 10.14.7. 

10.14.7 Check Hood Switch 

Perform the following steps to troubleshoot the hood switch: 

1. Check hood switch. 

2. Measure the resistance across the hood switch contacts with the hood closed. 

See Figure 10-11. 

[a] If the resistance measures less than 100 ft , refer to section 10.14.8. 
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[b] If the resistance measures greater than 100 fi, replace or adjust the hood switch. 
Refer to section 10.14.11. 


DIGITAL OUTPUT • OPTIMIZED IDLE SYSTEM ACTIVE LIGHT 



OPTIONAL WIRING • 
TO ALLOW RADIO TO 
OPERATE ATALL 
TIMES 


28315 


Figure 10-11 Optimized Idle Schematic 
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10.14.8 Check Park Brake Switch 


Perform the following steps to troubleshoot the park brake switch and other OEM interlock 
devices. 


1. Check the park brake switch and other OEM interlock devices (e.g. high-range switch). 

2. Measure resistance across the park brake switch contacts with the park brake set. 

[a] If the measured resistance is less than 100 £1, the 953 ground wire is open somewhere 
between the ECM and the battery. Repair the open. Refer to section 10.14.11. 

[b] If the measured resistance is more than 100 ft, replace the park brake switch or other 
OEM interlock devices. Refer to section 10.14.11. 


10.14.9 Check the Thermostat 


Perform the following steps to check the thermostat operation: 


1. Turn ignition ON. 

2. Plug in the DDR. 

3. Select switch light status OPIDL T-STAT. 


[a] If the display reads ON with the thermostat enabled and the alarm is turned ON and 
the reader shows the switch status for the starter as ON after the alarm turns OFF, 
check the relay and starter solenoid connections. Refer to section 10.14.11. 


[b] If the display reads ON with the thermostat enabled and the alarm is turned ON and 
the reader does not show the switch status for the starter as ON after the alarm turns 
OFF, refer to section 10.14.10. 


[c] If the display reads ON with the thermostat enabled and the alarm OFF, replace 
the alarm. Refer to section 10.14.11. 


[d] If the display does not read ON with the thermostat enabled, the thermostat 
input wire #958 is open between the thermostat and the ECM. Repair the open. 
Refer to section 10.14.11. 


10.14.10 Oil Temperature Sensor Connection Check 


Perform the following steps to troubleshoot the OTS connection: 
1. Check the OTS connection. 


[a] If the OTS connector is plugged into the oil temperature sensor, reprogram the 
ECM. Refer to section 10.14.11. 


[b] If the OTS connector is not plugged into the OTS, plug in the OTS connector. 
Refer to section 10.14.11. 
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10.14.11 Verify Repairs 


Perform the following steps to verify repairs: 

1. Turn ignition OFF. 

2. Reconnect all connectors. 

3. Close the hood; set the park brake; put the transmission in NEUTRAL and the high-range, 
if equipped. 

4. Start the engine. 

5. Turn the cruise master switch to the ON position. If it was on before the vehicle started, 
turn the switch to OFT and then to ON. 


6. Wait for the engine to shut down. After the idle timer expires, the engine will either 
shutdown or continue to run to charge the battery or keep the oil temperature between 
60°F (16°C) and 104°F (40°C). 

7. Turn the thermostat on, if installed. Change the set point and heating/cooling mode until 
the thermostat requires the engine to start. The icons will flash. If the thermostat is not 
installed, wait for the lube oil temperature to fall below 60°F (16°C). 


8. The alarm will sound and the engine will start. Vehicle power (blower fans) will turn on 
approximately 30 seconds after the engine starts, due to the thermostat. 



[a] 

[b] 



If Optimized Idle operates properly, troubleshooting is complete. 

If Optimized Idle does not operate properly, troubleshooting is complete. Review this 
section from the first step to find the error. Refer to section 10.14.1. 
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10.15 TRANSMISSION INTERFACE FAULT 

Numerous transmissions utilize the DDEC ECM to receive signals that are used to determine 
shift points, and/or other information. 

10.15.1 Transmission Fault 

Transmissions that currently utilize data links: 

□ J1587 - Allison World Transmissions 

□ J1939 Eaton, Allison 

□ J1922 Ceemat 

□ Advanced Interface 

□ ESS ™, Rockwell - Refer to ESS Troubleshooting Manual 

□ Top2, Eaton - Refer to MISC Output Troubleshooting 

□ PWM Signal Type - DDEC provides a PWM signal that is used by the transmission or 
its components 

10.15.2 Verify Transmission Type 

Perform the following steps to check the transmission type. 

1. Turn ignition ON. 

2. Plug in DDR. 

3. Check transmission origination. 

[a] If a manual transmission, Allison hydraulic, Allison Electronic, Voith, ZF, 
refer to section 10.15.3. 

[b] If a J 1939/autoshift, Allison WT, Rockwell RXX-X, refer to the troubleshooting 
guide of the transmission manufacturer to troubleshoot the fault. 

[c] If the transmission type does not match the transmission correctly, reprogram and 
refer to section 10.15.4. 
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10.15.3 


Review PWM #1 Signal 


Perform the following steps to check the DDR for codes. 


1. Perform road test with assistant. 

2. Plug in DDR. 

3. Watch PWM #1 signal. 

[a] If the PWM varies with the load changes, Alison Electric, Voith or ZF, the signal is 
normal. Review the wiring or transmission. 

[b] If the PWM signal is 0% or 100% when the signal is for Allison Hydraulic with 
load changes, the program is normal. Review the transmission, wiring or relay. 
Refer to section 10.15.4. 


10.15.4 Verify Repairs 


Perform the following steps to verify repairs. Start with the Menu Selection. An assistant is 
needed for the following procedure. 

1. Perform road test. 


[a] If the problem is resolved, troubleshooting is complete. 



[bl 



If the problem still exists, contact the OEM or transmission supplier. The steps that 
led you here do not indicate a problem with the PWM #2 output or output wire. 
Verify the correct configuration. Refer to the DDEC Application and Installation 
manual, 7SA800, for the appropriate engine. 
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11.1 DESCRIPTION OF FLASH CODE 11 


Flash Code 11 indicates that the Variable Speed Governor (VSG) input to the ECM has dropped 
below 5% (normally < 0.25 volts) of the sensor supply voltage. This diagnostic condition is 
typically: 


□ Open sensor signal circuit (No VSG throttle control installed.) 

□ Open sensor +5 volt supply circuit 

□ Sensor signal is shorted to the sensor return circuit or to ground 

□ Sensor +5 volt supply is shorted to sensor return circuit or to ground (This condition will 
result in numerous sensor codes.) 


11.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 11 


The SAE J 1587 equivalent code for Flash Code 11 is p 187 4, Variable Speed Governor (VSG) 
input low. 
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11.3 TROUBLESHOOTING FLASH CODE 11 

The following procedure will troubleshoot Flash Code 11. 

11.3.1 Multiple Code Check 

Perform the following steps to check for multiple codes. 

1. Turn vehicle ignition switch ON. 

2. Plug in DDR. 

3. Read active codes. 

[a] If code 187/4 is logged and there are no VSG controls used, call DDC with the engine 
serial number to determine if re-calibration is necessary. 

[b] If code 187/4 was logged and there are VSG controls used primarily, 
refer to section 11.3.2. 

[c] If codes 100/4 and 91/4 were logged, refer to section 91.2. 

11.3.2 Sensor Wiring Check 

Perform the following steps to check the sensor and wiring: 

1. Turn ignition OFF. 

2. Disconnect VSG throttle sensor connector. 

3. Install a jumper wire between sockets B (#510 signal) and C (5V-#916) of the VSG 
harness connector. See Figure 11-1. 

NOTE: 

Cavities of throttle controls may vary depending on the OEM. 

4. Turn ignition ON. 

5. Enable VSG throttle. Refer to OEM guidelines. 

6. Read DDR for active codes. 

[a] If active code 187/3 and any other codes are logged, refer to section 11.3.3. 
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Figure 11-1 Variable Speed Governor Circuit 



Check Hand Throttle Sensor Adjustment 


Perform the following steps to check the hand throttle sensor: 

1. Remove jumper and reconnect hand throttle sensor. 

2. Turn ignition ON. 

3. Plug in DDR. 

4. Select VSG COUNTS on the DDR. 

5. Enable VSG. Set to idle position. 

6. Read counts. 

[a] If the count value set at idle (minimum throttle) is greater than 48 counts, 
refer to section 11.3.5. 


[b] If the count value set at idle (minimum throttle) is less than 48 counts, 
refer to section 11.3.4. 
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11.3.4 Adjust Hand Throttle Sensor 

Perform the following steps to adjust the hand throttle sensor: 

1. Turn ignition OFF. 

2. If a variable hand throttle sensor is installed, adjust idle position (low-speed) stops on 
the hand throttle sensor. 

3. If fixed resistors are installed, replace with new resistors. (Minimum counts MUST 
be greater than 48.) 

4. Turn ignition ON. 

5. Read VSG counts with throttle at low-speed position. 

[a] If the idle count reading is greater than 48 counts, refer to section 11.3.12. 

[b] If the idle count reading is less than 48 counts, refer to section 11.3.5. 
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11.3.5 Check Hand Throttle Sensor Connectors 

Perform the following steps to check the hand throttle sensor connectors. 

1. Turn ignition OFF. 

2. Inspect the terminals at the hand throttle sensor connectors (sensor side and harness side) 
for bent, corroded and unseated pins or sockets. See Figure 11 -2. 

[a] If the terminals and connectors are not damaged, replace hand throttle sensor. 

Refer to section 11.3.12. 

[b] If the terminals and connectors are damaged, repair as necessary. 

Refer to section 11.3.12. 



Figure 11-2 Variable Speed Governor Circuit 
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11.3.6 Check for +5 volts 

Perform the following steps to check for +5 volts: 

1. Turn ignition ON. 

2. Enable VSG. Refer to OEM guidelines. 

3. Measure voltage on the hand throttle sensor harness connector, socket C (5V #916, red 
lead) to socket A (return #952, black lead). See Figure 11-3. 

[a] If the voltage reading is between 4 to 6 volts, refer to section 11.3.7. 

[b] If the voltage reading is greater than 6 volts, refer to section 12.1. 

[c] If the voltage reading is less than 4 volts, refer to section 11.3.10. 



Figure 11-3 Variable Speed Governor Circuit 
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11.3.7 Check for Short 

Perform the following steps to check for a short: 

1. Turn ignition OFF. 

2. Disconnect the vehicle harness connector at the ECM. 

3. Enable VSG. Refer to OEM guidelines. 

4. Measure resistance between sockets A (return #952) and B (signal #525) on the hand 
throttle sensor harness connector. For VSG circuit, see Figure 11-4. 

[a] If the resistance is greater than 1,000 fl or open, refer to section 11.3.8. 

[b] If the resistance is less than or equal to 1,000 Q, the signal line #525 is shorted to the 
return line. Repair the short. Refer to section 11.3.12. 



Figure 11-4 Variable Speed Governor Circuit 
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11.3.8 Check for Open Signal 

Perform the following steps to check for open signal: 

1. Install a jumper wire between sockets A and B of the hand throttle sensor harness 
connector. See Figure 11-4. 

2. Enable VSG. Refer to OEM guidelines. 

3. Measure resistance between sockets D1 (#510) and C3 (#952) on the vehicle harness 
connector. 

[a] If the resistance is less than or equal to 5 fi, refer to section 11.3.9. 

[b] If the resistance is greater than 5 fl or open and the signal line (#510) or return line 
(#952) is open, repair the open. Refer to section 11.3.12, 

11.3.9 Check ECM Connectors 

Perform the following steps to check for signal open: 

1. Check terminals at the ECM vehicle harness connector (both the ECM and harness side) 
for bent, corroded, and unseated pins or sockets. See Figure 11-5. 

[a] If the terminals and connectors are damaged, repair the terminals, connectors, or 
both. Refer to section 11.3.12. 

[b] If the terminals and connectors are not damaged, contact DDC Technical Service. 
Refer to section 11.3.12. 
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11.3.10 Check for Short to 5 Volt 


Perform the following steps to check for a short: 

1. Turn ignition OFT. 

2. Disconnect the vehicle harness connector at the ECM. 

3. Disconnect the connector at the hand throttle sensor. 

4. Measure resistance between sockets A and C on the hand throttle sensor harness connector. 
See Figure 11 -6. 

[a] If the resistance measurement is greater than 1,000 0, refer to section 11.3.11. 

[b] If the resistance measurement is less than or equal to 1,000 fi, the vehicle +5 volt line 
(#916) is shorted to the return line (#952). Repair short. Refer to section 11.3.12. 



Figure 11-6 Variable Speed Governor Circuit 
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11.3.11 Check for Open +5 Volt Line 

Perform the following steps to check for an open +5 volt line. 


1. Install a jumper wire between sockets A and C of the hand throttle sensor harness 
connector. See Figure 11 -6. 

2. Measure resistance between sockets A3 (#916) and C3 (#952) on the vehicle connector. 

[a] If the resistance measurement is less than or equal to 5 fl, refer to section 11.3.9. 

[b] If the resistance measurement is greater than 5 fi, or open, the vehicle +5 volt line 
(#916) isopen. Repair open. Refer to section 11.3.12. 


11.3.12 Verify Repair 


Perform the following steps to verify repairs: 

1. Turn ignition OFF. 

2. Reconnect all connectors. 

3. Turn ignition ON. 

4. Clear codes. 

5. Start and run the engine for one minute. 

6. Stop engine. 

7. Check for logged codes. 

[a] If no codes are logged, troubleshooting is complete. 

[b] If code 187/4 is not logged, and other codes are logged, refer to section 9.1. 

[c] If code 187/4 is logged, and other codes are logged, systems diagnostics are complete. 
Please review this section from the first step to find the error. Refer to section 11.3.1. 


11-12 


Alt information subject to change without notice. 
6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 





12 FLASH CODE 12 - VSG HIGH 


Section Page 

12.1 DESCRIPTION OF FLASH CODE 12. 12-3 

12.2 SAEJ1587 EQUIVALENT CODE FOR FLASH CODE 12. 12-3 

12.3 TROUBLESHOOTING FLASH CODE 12 . 12-4 






12-2 


AH information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 



DDEC ® 1II/IV SINGLE ECM TROUBLESHOOTING GUIDE 

12.1 DESCRIPTION OF FLASH CODE 12 

Flash Code 12 indicates that the Variable Speed Governor (VSG) input to the ECM has exceeded 
95% (normally > 4.75 volts) of the sensor supply voltage. This diagnostic condition is typically: 

□ Open sensor return circuit 

□ Sensor signal circuit is shorted to the sensor +5 volt supply 

□ Throttle sensor not adjusted properly at full throttle 

12.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 12 

The SAE J1587 equivalent code for Flash Code 12 is p 187 3, Variable Speed Governor (VSG) 
input high. 
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Perform the following steps to check for multiple codes: 

1. Turn ignition ON. (For VSG circuit, see Figure 12-1.) 

2. Plug in DDR. 

[a] If active code 187/3 and any other codes except 91/3 or 100/3 are logged, 
refer to section 12.3.2. 

[b] If active code 187/3 and codes 91/3 or 100/3 are logged, refer to section 91.2. 



Figure 12-1 


Variable Speed Governor Circuit 
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12.3.2 Sensor Check 

Perform the following steps to check the sensor: 

1. Turn ignition OFF. 

2. Unplug the VSG throttle connector. (For VSG circuit, see Figure 12-1.) 

3. Turn ignition ON. 

4. Read active codes. 

[a] If active code 187/4 is logged, and code 187/3 only occurs when the throttle is moved 
at or near full throttle (when connected), refer to section 12.3.3. 

[b] If active code 187/3 is logged, and the code appears when the throttle is not at or near 
full throttle (when connected), refer to section 12.3.4. 

12.3.3 Check Calibration 

Perform these additional steps to check the calibration of the sensor: 

1. Plug in the VSG throttle connector. 

2. Turn ignition ON. 

3. Plug in DDR. 

4. Display VSG counts. 

5. Dial throttle to Full Throttle. 

[a] If the VSG counts are greater than 968, adjust the maximum throttle travel. If not 
adjustable, replace the throttle control. 

[b] If the VSG counts are less than 968, refer to section 12.3.4. 
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12.3.4 Return Circuit Check 


Perform these steps to check the return circuit: 

1. Place the transmission in neutral. 

2. Turn ignition OFF. 

3. Install a jumper wire between pin A (return #952) and pin B (signal #510/525) of the 
VSG throttle harness connector. 

4. Disconnect the vehicle harness connector at the ECM. 

5. Enable VSG control. (This may require the ignition be turned on.) 

6. Measure resistance between sockets C3 (#952) and D1 (#510) on the vehicle harness 
connector. See Figure 12-2. 

[a] If the resistance is less than or equal to 5 f l, refer to section 12.3.5. 

[b] If the resistance is greater than 5 Q, , the return line (#952) is open, repair the open. 
Refer to section 12.3.8. 



Figure 12-2 Typical Variable Speed Governor Circuit 
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12.3.5 Variable Speed Governor Throttle Connector Check 

Perform these steps to check the VSG throttle connectors: 

1. Inspect terminals at the VSG connectors (sensor side and harness side) for bent, corroded 
and unseated pins or sockets. 

[a] If the VSG connector terminals are damaged, repair terminals and/or connectors. 
Refer to section 12.3.S. 

[b] If the VSG connector terminals are in good condition with no signs of damage, 
refer to section 12.3.6. 

12.3.6 Check for Short to Battery (+) 

Perform these steps to check for short to battery (+). 

1. Turn ignition OFF. 

2. Unplug VSG connector. 

3. Turn ignition ON. 

4. Measure voltage between B (signal #525/#510) and battery ground. See Figure 12-3. 

[a] If measured voltage is less than or equal to 0.2 volts, refer to section 12.3.7. 

[b] If measured voltage is greater than 0.2 volts, signal wire is shorted to 12/24 volt 
source. Repair or replace #510/#525 circuit. Refer to section 12.3.8. 



Figure 12-3 Variable Speed Governor Circuit 
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12.3.7 Check for Short 


To check for short, perform the following: 

1. Turn ignition OFF. 

2. Unplug vehicle 30-pin connector and the VSG connector. 

3. Turn ignition ON. 

4. Enable VSG. Refer to OEM guidelines. 

5. Measure resistance between A3 (#916) and D1 (#510). See Figure 12-4. 

[a] If resistance is greater than 5 Q, check ECM connector. Refer to section 12.3.8. 

[b] If resistance is less than 5 Q, wire #916 (5-volt supply) is shorted to #510/#525 
(signal). Repair short or replace wire. Refer to section 12.3.8 to verify repairs. 



Figure 12-4 Variable Speed Governor Circuit 



12-8 


AH information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 











DDE(y Ul/lV SINGLE ECM TROUBLESHOOTING GUIDE 

12.3.8 Verify Repairs 

Perform the following steps to verify repairs. 

1. Turn ignition OFF. 

2. Reconnect all connectors. 

3. Set parking brake, transmission in Neutral. 

4. Turn ignition ON. 

5. Clear codes. 

6. Start and run the engine for one minute. 

7. Stop engine. 

8. Check DDR for codes. 

[a] If no codes are displayed, no further troubleshooting is required. 

[b] If code 187/3 is not logged, and other codes are logged, refer to section 9.1. 

[c] If code 187/3 is logged, and other codes are logged, refer to section 12.3.1. 
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Coolant Level Sensor 


31252 




13-2 


All information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 






DDEC” I1I/IV SINGLE ECM TROUBLESHOOTING GUIDE 

13.1 DESCRIPTION OF FLASH CODE 13 

Flash Code 13 indicates that the Coolant Level Sensor (CLS) input to the ECM has dropped 
below 5% (normally < 0.25 volts) of the sensor supply voltage. See Figure 13-1. This diagnostic 
condition is typically: 

□ Sensor signal is shorted to the sensor return circuit or to ground 

□ Deteriorated coolant 

13.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 13 

The SAE J1587 equivalent code for Flash Code 13 is p 111 4, coolant level circuit low. 
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13.3 TROUBLESHOOTING FLASH CODE 13 

The following procedure will troubleshoot Flash Code 13. 

13.3.1 Sensor Check 

Perform the following steps to check the sensor. 

1. Turn vehicle ignition OFF. 

2. Disconnect Coolant Level Sensor (CLS). 

3. Turn ignition ON. 

4. Start engine. 

5. Read logged codes. 

6. Stop engine. 

[a] If code PI 11/3 is logged, refer to section 13.3.2. 

[b] If code PI 11/4 is logged, refer to section 13.3.3. 

13.3.2 Check Coolant Level Sensor Connector 

Perform the following steps to check the CLS connector. 

1. Inspect terminals at the CLS connector for bent, corroded and unseated pins or sockets. 
Ensure wires are not reversed at the CLS. See Figure 13-2. 

[a] If terminals and connectors are damaged, repair both. Refer to section 13.3.4. 
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Perform the following steps to check for a short. 

1. Turn ignition OFF. 

2. Disconnect the vehicle harness connector at the ECM. 

3. Measure resistance between sockets A and B on the CLS harness connector. Also measure 
resistance between socket A and battery ground; and socket A and chassis ground. 

See Figure 13-2. 

[a] If the resistance is greater than 10,000 O or open, refer to section 13.3.2. 

[b] If the resistance is less than or equal to 10,000 J2, the signal wire (#115) is shorted to 
the ground (#953), or to chassis ground. Repair short; refer to section 13.3.4. 
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13.3.4 Verify Repairs 


Perform the following steps to verify repairs. 

1. Turn ignition OFF. 

2. Reconnect all connectors. 

3. Turn ignition ON. 

4. Clear DDR codes. 

5. Start and run the engine for one minute. 

6. Stop engine. 

7. Check DDR for codes. 

[a] If no codes are displayed, troubleshooting is complete. 

[b] If code 111/4 is not logged, and other codes are logged, refer to section 9.1. 
fc] If code 111/4 is logged, refer to section 13.3.5. 


13.3.5 Code 111/4 Logged 


Perform the following steps to troubleshoot Code 111/4. 

1. Remove CLS. 

2. Plug opening. 

3. Locate sensor probe in clean water. 

4. Start and run the engine for one minute. 

5. Check DDR for codes. 

[a] If code 111/4 is logged, all system diagnostics are complete. Review this section to 
find the error. Refer to section 13.3.1. 

[b] If code 111/4 is not logged, reprogram the ECM and replace the coolant with new. 
Repeat the test. Refer to section 13.3.4. 
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14.1 DESCRIPTION OF FLASH CODE 14 

Flash Code 14 indicates that the engine Coolant Temperature Sensor (CTS) or Oil Temperature 
Sensor (OTS), See Figure 14-1, input to the ECM has exceeded 95% (normally >4.75 volts) of 
the sensor supply voltage. 

NOTE: 

This code will only be logged during warm engine operation. 

This diagnostic condition is typically: 

□ Open sensor signal circuit 

□ Open sensor return circuit 

14.2 SAE J1587 EQUIVALENT CODES FOR FLASH CODE 14 

The SAE J1587 equivalent codes for Flash Code 14 are: 

□ p 110 3 - coolant temperature circuit high 

□ p 175 3 - oil temperature circuit high 
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14.3 TROUBLESHOOTING FLASH CODE 14 

The following procedure will troubleshoot Flash Code 14. 

14.3.1 Code Check 

Perform the following steps to check for codes. 

1. Turn vehicle ignition ON. 

2. Plug in diagnostic data reader (DDR) and determine which code is logged. 

[a] If codes PID 110-FMI 3 is logged, refer to section 14.3.2. 

[b] If codes PID 175-FMI 3 is logged, refer to section 14.3.3. 

14.3.2 Coolant Temperature Sensor Check 

Perform the following steps to check the coolant temperature sensor (CTS). 

1. Turn vehicle ignition OFF. 

2. Disconnect CTS and install a jumper between the CTS connector sockets A and B. 
See Figure 14-2. 

3. Turn vehicle ignition ON. 

4. Read active codes. 

[a] If code 110/4 or any other codes except 110/3 are logged, refer to section 14.3.8. 
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[b] If code 110/3 is logged and any codes except code 110/4 are logged, 
refer to section 14.3.4. 



Figure 14-2 Temperature Sensor Circuits 
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14.3.3 Oil Temperature Sensor Check 

Perform the following steps to check the oil temperature sensor (OTS). 

1. Turn vehicle ignition OFF. 

2. Disconnect OTS and install a jumper between OTS connector sockets A and B. 
See Figure 14-3. 

3. Tum ignition ON. 

4. Read active codes. 

[a] If code 175/4 is logged, refer to section 14.3.9. 

[b] If code 175/3 is logged and any codes except code 175/4 are logged, 
refer to section 14.3.5. 



Figure 14-3 Temperature Sensor Circuits 
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14.3.4 Check for Signal Short to +5 Volt Line 

Perform the following steps to check for a short to the +5 volt line. 

1. Turn ignition OFF. 

2. Remove jumper wire. 

3. Disconnect the engine harness connector at the ECM. 

4. Measure resistance between sockets P3 #133 and W1 #416 on the engine harness 
connector. See Figure 14-4. 

[a] If the resistance measurement is greater than 5 fl or open, refer to section 14.3.6. 

[b] If the resistance measurement is less than or equal to 5 fi, the signal line (#133) is 
shorted to the engine +5 volt line (#416). Repair the short and refer to section 14.3.11. 
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14.3.5 Check for Signal Short to +5 Volt Line 

Perform the following steps to check for a short to the +5 volt line. 

1. Turn vehicle ignition OFF. 

2. Remove jumper wire. 

3. Disconnect the engine harness connector at the ECM. 

4. Measure resistance between sockets R2 #120 and W1 #416 on the engine harness 
connector. See Figure 14-4. 

[a] If the resistance measurement is greater than or equal to 5 Q, refer to section 14.3.7. 

[b] If the resistance measurement is less than 5 fi, the signal line (#120) is shorted to the 
engine +5 volt line (#416). Repair the short and refer to section 14.3.11. 
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14.3.6 Check Coolant Temperature Sensor Connectors 


Perform the following steps to check the CTS connectors. 

1. Check terminals at the CTS connector (both sensor and harness side) for damage; bent, 
corroded and unseated pins or sockets. See Figure 14-5. 

[a] If terminals and connectors are in good condition, replace the CTS. 

Refer to section 14.3.11. 

[b] If the terminals and connectors are damaged, repair them. Refer to section 14.3.11. 
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14.3.7 Check Oil Temperature Sensor Connectors 


Perform the following steps to check the OTS connectors. 

1. Check terminals at the OTS connector (both sensor and harness side) for damage: bent, 
corroded and unseated pins or sockets. See Figure 14-6. 

[a] If terminals or connectors are damaged, repair them. Refer to section 14.3.11. 

[b] If terminals and connectors are not damaged, replace the OTS. 

Refer to section 14.3.11. 
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14.3.8 Open Line Check 


Perform the following steps to check for an open line. 

1. Turn ignition OFF. 

2. Disconnect the engine harness connector at the ECM. Leave the jumper wire between A 
and B of the Temperature Sensor Connector. 

3. Measure resistance between sockets P3 (#133) and Y2 (#452) on the engine harness 
connector. See Figure 14-7. 

[a] If the resistance measurement is less than or equal to 5 fi, refer to section 14.3.10. 

[b] If the resistance measurement is greater than 5 fl or open, the signal line (#133) or 
return line (#452) is open. Repair the open. Refer to section 14.3.11. 



Figure 14-7 ECM Engine Harness Connector 
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14.3.9 Open Line Check 

Perform the following steps to check for an open line. 

1. Turn ignition OFF. 

2. Disconnect the engine harness connector at the ECM. Leave the jumper wire between A 
and B of the Temperature Sensor Connector. 

3. Measure resistance between sockets R2 (#120) and Y2 (#452) on the engine harness 
connector. See Figure 14-7. 

[a] If the resistance measurement is less than or equal to 5 fl, refer to section 14.3.10. 

[b] If the resistance measurement is greater than 5 0 or open, the signal line (#120) or 
return line (#452) is open. Repair the open. Refer to section 14.3.11. 

14.3.10 Check ECM Connectors 

Perform the following steps to check the ECM connectors. 

1. Check terminals at the ECM engine harness connector (both ECM and harness side) for 
damage: bent, corroded and unseated pins or sockets. See Figure 14-8. 

[a] If terminals or connectors are damaged, repair them. Refer to section 14.3.11. 

[b] If terminals and connectors are not damaged, replace the CTS/OTS. 



Figure 14-8 


ECM Engine Harness Connector 
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14.3.11 Verify Repairs 

Perform the following steps to verify repairs. 

1. Turn vehicle ignition OFF. 

2. Reconnect all connectors. 

3. Turn vehicle ignition ON. 

4. Clear codes. 

5. Start and run the engine for eight minutes. 

6. Stop engine. 

7. Check DDR for codes. 

[a] If no codes are logged, troubleshooting is complete. 

[b] If code 110/3 or 175/3 and any other codes are logged, all system diagnostics are 
complete. Review this section to find the error. Refer to section 14.3.1. 

[c] If any codes except code 110/3 or 175/3 are logged, refer to section 9.1. 
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Figure 15-1 
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Coolant Temperature Sensor (Oil Temperature Sensor similar) 
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15.1 DESCRIPTION OF FLASH CODE 15 

Flash Code 15 indicates that the Coolant Temperature Sensor (CTS), or Oil Temperature Sensor 
(OTS), see Figure 15-1, input to the ECM has dropped below 5% (normally < 0.25 volts) of 
the sensor supply voltage. 

This diagnostic condition is typically: 

□ Sensor signal is shorted to the sensor return circuit or to ground 

15.2 SAE J1587 EQUIVALENT CODES FOR FLASH CODE 15 

The SAE J1587 equivalent codes for Flash Code 15 are: 

□ p 110 4 - coolant temperature circuit low 

□ p 175 4 - oil temperature circuit low 
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15.3 TROUBLESHOOTING FLASH CODE 15 

The following procedure will troubleshoot Flash Code 15. 

15.3.1 Code Check 

Perform the following steps to check for codes. 

1. Turn vehicle ignition ON. 

2. Plug in diagnostic data reader (DDR) and determine which code is logged. 

[a] If codes PID 110-FMI 4 are logged, refer to section 15.3.2. 

[b] If codes PID 175-FMI 4 are logged, refer to section 15.3.3. 

15.3.2 Coolant Temperature Sensor Check 

Perform the following steps to check the coolant temperature sensor (CTS). 

1. Turn vehicle ignition OFF. 

2. Disconnect (unplug) CTS connector. 

3. Start and run the engine for eight minutes. 

4. Read active codes with engine still running. 

[a] If code 110/4 or any other codes are logged, refer to section 15.3.4. 

[b] If any codes except code 110/4 are logged, refer to section 15.3.6. 
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15.3.3 Oil Temperature Sensor Check 

Perform the following steps to check the oil temperature sensor (OTS). 

1. Turn vehicle ignition OFF. 

2. Disconnect OTS connector. See Figure 15-2. 

3. Start and run the engine for eight minutes. 

4. Read active codes with engine running. 

[a] If code 175/4 is logged, refer to section 15.3.7. 

[b] If any codes except code 175/4 are logged, refer to section 15.3.5. 
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Figure 15-2 Temperature Sensor Circuits 
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15.3.4 Check Coolant Temperature Sensor Connectors 

Perform the following steps to check the CTS connectors. 

1. Check terminals at the CTS connector (both sensor and harness side) for damage; bent, 
corroded and unseated pins or sockets. See Figure 15-3. 

[a] If terminals and connectors are in good condition, replace the CTS. 

Refer to section 15.3.10. 

[b] If the terminals and connectors are damaged, repair them. Refer to section 15.3.10. 



Figure 15-3 Temperature Sensor Circuits 
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15.3.5 Check Oil Temperature Sensor Connectors 


Perform the following steps to check the OTS connectors. 

1. Check terminals at the OTS connector (both sensor and harness side) for damage: bent, 
corroded and unseated pins or sockets. See Figure 15-4. 

[a] If terminals or connectors are damaged, repair them. Refer to section 15.3.10. 

[b] If terminals and connectors are not damaged, replace the OTS. 

Refer to section 15.3.10. 
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15.3.6 Check for Short 

Perform the following steps to check for a short. 

1. Turn ignition OFF. 

2. Disconnect the engine harness connector at the ECM. 

3. Measure resistance between sockets P3 (#133) and Y2 (#452) on the engine harness 
connector. See Figure 15-5. 

4. Measure resistance between socket P3 and a good ground. 

[a] If the resistance measurement between sockets P3 and Y2, or P3 and battery ground, 
is less than or equal to 5 SI, the signal line (#133) is shorted to the return line (#452) 
or battery ground. Repair the short. Refer to section 15.3.10. 

[b] If the resistance measurement between sockets P3 and Y2 is greater than 5 Cl or open, 
and the resistance measurement between sockets P3 and a good ground is greater 
than or equal to 5 or open, refer to section 15.3.8. 



Figure 15-5 ECM Engine Harness Connector 
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15.3.7 Check for Short 

Perform the following steps to check for a short. 

1. Turn ignition OFF. 

2. Disconnect the engine harness connector at the ECM. 

3. Measure resistance between sockets R2, (#120) and Y2 (#452) on the engine harness 
connector. See Figure 15-6. 

4. Measure resistance between socket R2 and a good ground. 

[a] If the resistance measurement between sockets R2 and Y2, or R2 and battery (-) is 
less than or equal to 5 fi, the signal line (#120) is shorted to the return line (#452) or 
battery ground. Repair the short. Refer to section 15.3.10. 

[b] If the resistance measurement between socket R2 and Y2 is greater than 5 fi or open, 
and the resistance measurement between socket R2 and a good ground is greater than 
or equal to 5 fi or open, refer to section 15.3.9. 



Figure 15-6 


ECM Engine Harness Connector 
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15.3.8 Check ECM Connectors 

Perform the following steps to check the ECM connectors. 

1. Check terminals at the ECM engine harness connector (both ECM and harness side) 
for damage: bent, corroded and unseated pins or sockets. Check terminals P3 and Y2 
of the ECM connector. See Figure 15-7. 

[aj If terminals or connectors are damaged, repair them. Refer to section 15.3.10. 

[b] If terminals and connectors are not damaged, reprogram the ECM. 

Refer to section 15.3.10. 



Figure 15-7 ECM Engine Harness Connector 
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15.3.9 Check ECM Connectors 

Perform the following steps to check the ECM connectors. 

1. Check terminals at the ECM engine harness connector (both sensor and harness side) 
for damage: bent, corroded and unseated pins or sockets. Check terminals R2 and Y2 
of the ECM connector. See Figure 15-8. 

[a] If terminals or connectors are damaged, repair them. Refer to section 15.3.10. 

[b] If terminals and connectors are not damaged, reprogram the ECM. Contact Detroit 
Diesel Technical Service Group. Refer to section 15.3.10. 



Figure 15-8 ECM Engine Harness Connector 
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15.3.10 Verify Repairs 

Perform the following steps to verify repairs. 

1. Turn vehicle ignition OFF. 

2. Reconnect all connectors. 

3. Turn vehicle ignition ON. 

4. Clear codes 

5. Start and run the engine for one minute. 

6. Stop engine. 

7. Check DDR for codes. 

[a] If no codes are logged, troubleshooting is complete. 

[b] If code 110 or 175/4 and any other codes are logged, all system diagnostics are 
complete. Review this section to find the error. Refer to section 15.3.1. 

[c] If any codes except code 110 or 175/4 are logged, refer to section 9.1. 
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Figure 16-1 




Coolant Level Sensor 


31252 




16-2 


All information subject to change without notice. 
6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 





DDEC* III/JV SINGLE ECM TROUBLESHOOTING GUIDE 


16.1 DESCRIPTION OF FLASH CODE 16 

Flash Code 16 indicates that the engine Coolant Level Sensor (CLS), see Figure 16-1, input to the 
ECM has exceeded 95% (normally >4.75 volts) of the sensor supply voltage. 

This diagnostic condition is typically: 

□ Open sensor signal circuit 

□ Open sensor ground circuit 

16.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 16 

The SAE J1587 equivalent code for Flash Code 16 is p 111 3, coolant level circuit high. 
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16.3 TROUBLESHOOTING FLASH CODE 16 

The following procedure will troubleshoot Flash Code 16. 

16.3.1 Sensor Check 

Perform the following steps to check the sensor. 

1. Turn ignition OFF. 

2. Disconnect Coolant Level Sensor (CLS) connector and install a jumper between sockets 
A and B of the CLS harness connector. 

3. Attempt to start and run engine at idle. 

4. Read DDR for active codes. 

[a] If active code 111/3 and any other codes except code 111/4 are logged, 
refer to section 16.3.2. 

[b] If active code 111/4 and any other codes are logged, refer to section 16.3.4. 

5. Stop engine. 

16.3.2 Signal Circuit Check 

Perform the following steps to check the signal circuit. 

1. Turn ignition OFF. 

2. Disconnect the CLS. 

3. Disconnect the vehicle harness connector. 

4. Measure resistance between socket H3 (#115) on the vehicle harness connector and A 
(#115 signal) of the CLS connector. 

[a] If the resistance measurement is less than or equal to 5 fi, refer to section 16.3.3. 

[b] If the resistance measurement is greater than 5 D, or the signal line #115 is open, 
repair the open. Refer to section 16.3.7. 

16.3.3 Ground Circuit Check 

Perform the following steps to check the ground circuit. 

1. Measure resistance between cavity B (battery ground) of the CLS connector and battery 
ground. 

[a] If the resistance measurement is less than or equal to 5 fl, refer to section 16.3.4. 

[b] If the resistance measurement is greater than 5 0, or open, the ground circuit is 
open. Repair and refer to section 16.3.7. 
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16.3.4 Signal Short to Ignition Check 

Perform the following steps to check for a signal short to ignition. 

1. Disconnect the vehicle harness connector at the ECM. 

2. Remove the jumper wire at the CLS harness connector. 

3. Turn ignition ON. 

4. Measure voltage at cavity A (#115 signal) of the CLS connector and battery ground. 
See Figure 16-2. 

[a] If the voltage measurement is less than or equal to 6 volts, refer to section 16.3.5. 

[bj If the voltage measurement is greater than 6 volts, the CLS signal line (#115) 
is shorted to the 12/24 volt DC line. Repair the short or replace the #115 wire. 
Refer to section 16.3.7. 



LABEL WIRE NO. CLS CAVITY 
COOLANT LEVEL 115 A 


BATTERY GROUND 953 


niSSS 


30 WAY 
CONNECTOR 
□DC P/N 12034398 
TERMINAL 
DDC P/N 12103881 


CONNECTOR COOLANT LEVEL PROBE 
DDC P/N 15300027 3/8“ NPT 

DDC P/N 23512881 
1/4“ Npr 

DDC P/N 23512280 


COOLANT LEVEL SENSOR AND CIRCUITS 



Figure 16-2 


Coolant Level Sensor and Circuits 
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16.3.5 ECM Connectors Check 

Perform the following steps to check the ECM connectors. 

1. Inspect terminals at the vehicle harness connector (both the sensor and harness side) for 
bent, corroded and unseated pins or sockets. Check terminal and pin H3 at the ECM and 
all terminals and pins in the CLS connector. See Figure 16-3. 

[a] If terminals and connectors are not damaged, replace the CLS. Refer to section 16.3.7. 
If this is a repeated failure of the CLS, refer to section 16.3.6. 

[b] If terminals and connectors are damaged, repair both. Refer to section 16.3.7. 



Figure 16-3 


Vehicle Harness Connector 
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16.3.6 Alternator Ground Check 

Perform the following steps to check the alternator ground. 

1. Connect all connectors. 

2. Remove alternator belt or disable alternator from charging. 

3. Start and run the engine. 

4. Read logged codes. 

[a] If no codes are logged, repair the alternator ground circuit. Refer to section 16.3.7. 

[b] If codes are logged, replace CLS. Refer to section 16.3.7. 

16.3.7 Verify Repairs 

Perform the following steps to verify the repairs. 

1. Turn ignition OFF. 

2. Reconnect all connectors. 

3. Turn ignition ON. 

4. Clear DDR codes. 

5. Start and run the engine for one minute. 

6. Stop the engine. 

7. Check DDR for codes. 

[a] If no codes are displayed, troubleshooting is complete. 

[b] If code 111/3 is not logged, and other codes are logged, refer to section 9.1. 

[c] If code 111/3 is logged, and other codes are logged, refer to section 16.3.1, and 
perform tasks. 
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17.1 DESCRIPTION OF FLASH CODE 17 

Flash Code 17 is currently used for gas fueled engines only. This code indicates that the Throttle 
Plate Input Voltage has exceeded 95% of the sensor supply voltage (normally >4.75 volts). 
Typically, the problem is an open sensor return, a short to the sensor supply or throttle body 
power is low. 

17.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 17 

The SAE J1587 equivalent code for Flash Code 17 is p 051/3, throttle plate input voltage high. 
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17.3 TROUBLESHOOTING FLASH CODE 17 

The following procedure will troubleshoot Flash Code 17. 

17.3.1 Check Actuator 

Perform the following steps to check the actuator. 

1. Unplug throttle actuator connector. 

2. Turn ignition ON. 

3. Plug in DDR. 

[a] If code p 051/3 is logged, refer to section 17.3.3. 

[b] If code p 051/4 is logged, refer to section 17.3.5. 

17.3.2 Check Connectors 

Perform the following steps to check the connectors. 

1. Turn ignition OFF. 

2, Check connectors, ECM side and throttle actuator side, for damaged, bent or broken pins. 

[a] If the connectors are not damaged, replace the actuator. Refer to section 17.3.6. 

[b] If the connectors are damaged, bent or have broken pins, repair or replace the 
connectors or pins; refer to section 17.3.6. 

17.3.3 Check Sensor 

Perform the following steps to check the sensor. 

1. Turn ignition OFF. 

2. Unplug the engine sensor harness. 

3. Measure resistance between W1 and Rl. See Figure 17-1. 

[a] If the resistance measurement is less than or equal to 1,000 fl, the wires are 
shorted to each other. Repair the short or replace the engine sensor harness. 

Refer to section 17.3.6. 
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[b] If the resistance measurement is greater than 1,000 O, refer to section 17.3.4. 


r 



Figure 17-1 Gas Engine Sensor Harness 
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17.3.4 Check for Voltage 


Perform the following steps to check for voltage. 

1. Reconnect the engine sensor harness. 

2. Measure voltage between cavity R1 and battery (-), ground. 

[a] If the voltage measurement is greater than 4.5 volts, the wire is shorted to the voltage 
supply. Replace the #907 wire, or replace the harness. Refer to section 17.3.6. 

[b] If the voltage is less than 4.5 volts, refer to section 17.3.5. 

17.3.5 Check for Open 


Perform the following steps to check for open. 

1. Turn ignition OFF. Disconnect engine sensor harness. 

2. Place a jumper wire between cavity F and D of the throttle actuator connector. 

3. Measure resistance between R1 (#907) and Y2 (#452). 

[a] If the measured resistance is greater than 1,000 H, the return line (#452) is open. 
Repair the open and refer to section 17.3.6. 

[b] If the measured resistance is less than 1,000 fi, refer to section 17.3.2. 


17.3.6 Verify Repairs 


Perform the following steps to verify repairs. 

1. Plug in all connectors. 

2. Clear the codes. 

3. Start and run the engine. 

4. Operate at idle and rated speed. 

5. Turn ignition OFF. 

6. Plug in DDR and read the codes. 

[a] If no codes are logged, troubleshooting is complete. 

[b] If any codes are logged, review this section to find the error. Then, contact Detroit 
Diesel Technical Services. 
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18.1 DESCRIPTION OF FLASH CODE 18 

Flash Code 18 is currently used for gas fueled engines only. This code indicates that the Throttle 
Valve Plate Input Voltage has dropped below the 5 % sensor supply voltage (normally < 0.25 
volts). Typically, the problem is an open signal or an open sensor supply. 

18.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 18 

The SAE J1587 equivalent code for Flash Code 18 is p 051/4, throttle plate input voltage low. 
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18.3 TROUBLESHOOTING FLASH CODE 18 

The following procedure will troubleshoot Flash Code 18. 

18.3.1 Check Actuator 

Perform the following steps to check the actuator. 

1. Unplug throttle actuator harness connector. 

2. Install a jumper wire between cavity F and C. 

3. Turn ignition ON. 

4. Plug in DDR. Read the codes. 

[a] If code p 051/3 and any other codes are logged, refer to section 18.3.2. 

[b] If code p 051/4 is logged, refer to section 18.3.3. 

18.3.2 Check Connectors 

Perform the following steps to check the connectors. 

1. Turn ignition OFF. 

2. Remove jumper wire. 

3. Check connectors, both ECM and throttle actuator side, for bent, broken, or loose 
connections. 

[a] If the connectors are not damaged, replace the actuator and refer to section 18.3.7. 

[b] If the connectors are damaged, bent or have broken pins, repair or replace them. 
Refer to section 18.3.7. 

18.3.3 Check for Open 

Perform the following steps to check for open. 

1. Turn ignition OFF. 

2. Move jumper wire from cavity F and C to cavity F and D. 

3. Remove engine harness connector. 

4. Measure resistance between Y2 (#452) and R1 (#907). See Figure 18-1. 

[a] If the measured resistance is greater than 1,000 ft , wire #907 is open. Repair the 
open or replace the harness and refer to section 18.3.7. 
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[b] If the measured resistance is less than 1,000 ft , refer to section 18.3.4. 



Figure 18-1 Gas Engine Sensor Harness 
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18.3.4 Check for Short to Return 

Perform the following steps to check for a short to the return line. 

1. Remove jumper. 

2. Measure resistance between Y2 (#452) and R1 (#907), and Y2 (#452) and W1 (#416). 

[a] If either measured resistance is less than 1,000 ft, those wires are shorted to each 
other. Replace the harness and refer to section 18.3.7. 

[b] If both measured resistance are greater than 1,000 ft, refer to section 18.3.5. 

18.3.5 Check for Short to Battery (-) 

Perform the following steps to check for a short to the battery (-). 

1. Measure resistance between R1 (#907) and battery ground, and W1 (#416) and battery 
ground. 

[a] If either measured resistance is less than 1,000 ft, then that wire is shorted to the 
battery (-). Replace the harness and refer to section 18.3.7. 

[b] If the measured resistance is greater than 1,000 ft, refer to section 18.3.6. 
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18.3.6 


Check for 5 Volt Open 


Perform the following steps to check for a 5 volt open. 

1. Plug in the 30-pin connector for the engine sensor harness. 

2. Turn ignition ON. 

3. Measure voltage between cavity D (#452) and C (#416) of the actuator connector. 

[a] If the measurement is less than 4.5 volts, wire #416 is open. Repair the open or 
replace the harness. Refer to section 18.3.7. 

[b] If the measurement is between 4.5 and 5.5 volts, refer to section 18.3.2. 

18.3.7 Verify Repairs 


Perform the following steps to verify repairs. 

1. Plug all connectors in. 

2. Start and run the engine. 

3. Plug in the DDR and read the codes. 

[a] If no codes are logged, troubleshooting is complete. 

[b] If code p 051/4 is logged, please review this section from the first step to find the 
error. Refer to section 18.3.1. Then, contact Detroit Diesel Technical Services. 
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19.1 DESCRIPTION OF FLASH CODE 19 


This manual was designed to have the section number equal 
This section is intentionally left blank. 


to the Flash Code for troubleshooting. 


No DDEC code is currently assigned to this number. If changes occur, notification will be sent 
from DDC. 
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20.1 DESCRIPTION OF FLASH CODE 20 

This manual was designed to have the section number equal to the Flash Code for troubleshooting. 
This section is intentionally left blank. 

No DDEC code is currently assigned to this number. If changes occur, notification will be sent 
from DDC. 
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Section Page 

21.1 DESCRIPTION OF FLASH CODE 21 . 21-3 

21.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 21 . 21 - 3 

21.3 TROUBLESHOOTING FLASH CODE 21 . 21-4 






Figure 21-1 Throttle Position Sensor 
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21.1 DESCRIPTION OF FLASH CODE 21 


Flash Code 21 indicates that the Throttle Position Sensor (TPS), see Figure 21-1, input to the 
ECM has exceeded 95% (normally >4.75 volts) of the sensor supply voltage. 


This diagnostic condition is typically: 

□ Open sensor return circuit 

□ Sensor signal circuit is shorted to the sensor +5 volt supply 


21.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 21 


The SAE J1587 equivalent code for Flash Code 21 is p 091 3, TPS circuit high. 

21.2.1 General Throttle Information (Limiting Speed Governor) 


The correct TPS counts for DDEC III engines at idle should be 64 - 205 counts. 


1. Typical DDEC III foot pedals today, at idle, provide 102 - 205 counts. 

2. DDEC II foot pedals can be used on DDEC III engines. The counts from the DDEC II 
style pedal may go as low as 64 counts at idle, but this is still acceptable. 


3. The DDEC system will log a TPS low volt code (PID 091, FMI 4, Flash Code 22) if the 
TPS counts go below 48. 



4. 


The DDEC system will log a TPS high volt code (PID 091, FMI 3, Flash Code 21) if the 
TPS counts go above 968 counts. 


5. In order to go from 0% to 100% throttle, the counts have to increase 546 above the idle 
count, or 100 counts, whichever is greater. 

6. If an idle validation switch (IVS) is configured, to go from 0% to 100% throttle, the 
counts have to increase 546 above the counts at which the IVS opens or 100 counts, 
whichever is greater. 

7. If 0% throttle is attained with the foot off the pedal, and if 100% throttle is attained 
with the pedal to the floor, then the pedal should not be considered a factor for low 
power complaints. 
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21.3 TROUBLESHOOTING FLASH CODE 21 

The following procedure will troubleshoot Flash Code 21. 

21.3.1 Multiple Code Check 

Perform the following steps to check for multiple codes. 

1. Turn ignition ON. 

2. Plug in DDR. 

3. Read active codes. 

[a] If active code 91/3 and no other active codes are logged, refer to section 21.3.2. 

[b] If any or all of the following codes are logged, 91/3, 91/4, 187/3, 100/3, 
refer to section 91.2. 

[c] If any codes except 91/3 are logged, refer to section 21.3.3. 

21.3.2 Sensor Check 

Perform the following steps to check the sensor. 

1. Turn ignition OPT. 

2. Unplug the TPS connector. 

3. Turn ignition ON. 

4. Read for active codes. 

[a] If active code 91/3 and any other codes are logged, refer to section 21.3.7. 

[b] If code 91/4 is logged, refer to section 21.3.3. 
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21.3.3 Return Circuit Check 


Perform the following steps to check the return circuit. 


1. Turn ignition OFF. 

2. Install a jumper wire between pin A (return #952) and pin B (signal #417) of the TPS 
harness connector. 


3. Disconnect the vehicle harness connector at the ECM. 

4. Measure resistance between sockets C3 and D2 on the vehicle harness connector. For 
Throttle Position Sensor schematic. See figure 21-2. 

[a] If the resistance measurement is less than or equal to 5 fi, refer to section 21.3.4. 

[b] If the resistance measurement is greater than 5 H, and the return line #952 is open, 
repair the open and refer to section 21.3.10. 



Figure 21 -2 Throttle Position Sensor 
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21.3.4 Check Throttle Position Sensor Adjustment 

Perform the following steps to check for TPS adjustment. 

1. Reconnect vehicle harness connector and plug in the TPS. 

2. Hook up DDR to the DDL connector and select Throttle Sensor Display. 

3. Measure Throttle Counts at both no throttle and full throttle. Take several readings. 

[a] If TPS counts are ever greater than 968 counts, refer to section 21.3.5. 

[b] If TPS counts stay less than 968 counts, refer to section 21.3.6. 

21.3.5 Throttle Position Sensor Adjustment 

Perform the following steps to attempt TPS adjustment. 

1. Check for pedal or linkage interferences. 

2. Loosen the TPS screws and attempt to adjust for the correct throttle reading (64 - 205 
counts). Do not attempt to adjust by bending the pedal mechanism. 

3. Recheck counts at idle and at full throttle. 

[a] If the throttle counts are not correct, refer to section 21.3.6. 

[b] If the throttle counts are now correct, refer to section 21.3.10. 
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21.3.6 Check Throttle Position Sensor Connectors 

Perform the following steps to check the TPS connectors. 

1. Check terminals at the TPS connector (both sensor and harness side) for bent, corroded 
and unseated pins or sockets. See Figure 21-3. 

[a] If the terminals or connectors are damaged, repair both and refer to section 21.3.10. 

[b] If the terminals or connectors are not damaged, replace the TPS; 
refer to section 21.3.10. 
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21.3.7 Check for Short 

Perform the following steps to check for a short. 

1. Turn ignition OFF. 

2. Disconnect the vehicle harness connector at the ECM. Unplug the TPS connector. 

3. Read resistance between sockets D2 and A3 on the vehicle harness connector. For ECM 
vehicle harness connector, see Figure 21-4. 

[a] If the resistance is greater than 100 O or open, refer to section 21.3.8. 

[b] If the resistance is less than or equal to 100 fi, the signal line (#417) is shorted to the 
vehicle +5 volt line (#916). Repair the short and refer to section 21.3.10. 
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Figure 21-4 ECM Vehicle Harness Connector 


2J-8 


All information subject to change without notice. 
6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 








DDEC® III/IV SINGLE ECM TROUBLESHOOTING GUIDE 


21.3.8 Check for Short to Battery 

Perform the following steps to check for a short to the battery. 

1. Remove both fuses to the ECM. 

2. Disconnect the 5-way power harness and vehicle harness connectors at the ECM. 

3. Measure resistance between socket D2 on the vehicle harness connector and the 5-way 
power connector sockets A and C. See Figure 21-5. 

[a] If the resistance is greater than 100 fi, refer to section 21.3.9. 

[b] If the resistance is less than or equal to 100 ft, a short exists between sockets 
where less than 100 S2 resistance was read. Repair short and reinsert fuses. 

Refer to section 21.3.10. 



Figure 21-5 5-Way ECM Power Connector 
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21.3.9 Check ECM Connectors 

Perform the following steps to check the ECM connectors. 

1. Check terminals at the ECM harness connector (both ECM and harness side) for bent, 
corroded and unseated pins or sockets. See Figure 21-6. 

[a] If terminals and connectors are damaged, repair them. Refer to section 21.3.10. 

[b] If terminals and connectors are not damaged, refer to section 21.3.1, to review this 
section. If review leads back here, install a test ECM or contact Detroit Diesel 
Technical Service. 


ECM VEHICLE HARNESS CONNECTOR 



S»ii543|tS45j <3 

H 

i ' j 

! M»1Fm3|[973 K 



WIRE NO 

240 

150 

151 
150 

241 


CAVITY 

A 

D 

B 

E 

C 



CONNECTOR 
P/N 12124634 
TERMINAL 
P/N 12077412 
CABLE 
P/N 12015193 
SECONDARY 
LOCK 

P/N 12052816 



5-WAY ECM POWER CONNECTOR 


Figure 21-6 ECM Vehicle Harness Connector 


21-10 


All information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 







DDEO> III/IV SINGLE ECM TROUBLESHOOTING GUIDE 


21.3.10 


Verify Repairs 


Perform the following steps to verify repairs. 

1. Turn ignition OFF. 

2. Reconnect all connectors. 

3. Turn ignition ON. 

4. Clear DDR codes. 

5. Start and run the engine for one minute. Check idle position and full throttle. 

6. Stop engine. 

7. Check DDR for codes. 

[a] If no codes are displayed, troubleshooting is complete. 

[b] If code 91/3 is not logged, and other codes are logged, refer to section 9.1. 

[c] If code 91/3 is logged, and other codes are logged, all system diagnostics are 
complete. If a problem still exists, review this section from the first step to 
troubleshoot the error, refer to section 21.3.1. 
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Figure 22-1 Throttle Position Sensor 
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22.1 DESCRIPTION OF FLASH CODE 22 

Flash Code 22 indicates that the Throttle Position Sensor (TPS), see Figure 22-1, input to the 

ECM has dropped below 5% (normally < 0.25 volts) of the sensor supply voltage. 

This diagnostic condition is typically: 

□ Open sensor signal circuit 

□ Open sensor +5 volt supply circuit 

□ Sensor signal is shorted to sensor return circuit or to ground 

22.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 22 

The SAE J1587 equivalent code for Flash Code 22 is p 091 4, Throttle Position Sensor (TPS) 

circuit low. 

22.2.1 General Throttle Information (Limiting Speed Governor) 

The correct TPS counts for DDEC III engines at idle should be 64 - 205 counts. 

1. Typical DDEC III foot pedals today, at idle, provide 102 - 205 counts. 

2. DDEC II foot pedals can be used on DDEC III engines. The counts from the DDEC II 
style pedal may go as low as 64 counts at idle, but this is still acceptable. 

3. The DDEC system will log a TPS low volt code (PID 091, FMI 4, Flash Code 22) if the 
TPS counts go below 48. 

4. The DDEC system will log a TPS high volt code (PID 091, FMI 3, Flash Code 21) if the 
TPS counts go above 968 counts. 

5. In order to go from 0% to 100% throttle, the counts have to increase 546 above the idle 
count, or 100 counts, whichever is greater. 

6. If an idle validation switch (IVS) is configured, to go from 0% to 100% throttle, the 
counts have to increase 546 above the counts at which the IVS opens or 100 counts, 
whichever is greater. 

7. If 0% throttle is attained with the foot off the pedal, and if 100% throttle is attained 
with the pedal to the floor, then the pedal should not be considered a factor for low 
power complaints. 
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22.3 TROUBLESHOOTING FLASH CODE 22 

The following procedure will troubleshoot Flash Code 22. 

22.3.1 Multiple Code Check 

Perform the following steps to check for multiple codes. 

1. Turn ignition ON. 

2. Plug in DDR. 

3. Read active codes. 

[a] If active code 91/4 and no other active codes are logged, refer to section 22.3.2. 

[b] If code 91/4 and any or all of the following codes are logged, 91/3, 187/4, or 100/4, 
refer to section 91.2. 

[c] If codes other than the above are logged, refer to section 9.1. 

22.3.2 Check for Device 

Perform the following steps to check for device. 

1. If there is a throttle (LSG) wired to use the 417 (LSG) circuit, refer to section 22.3.3. 

2. If there is no throttle (LSG) wired to use the 417 (LSG) circuit, contact Detroit Diesel 
Technical Service, for possible change to the calibration. 

[a] If required, reprogram the ECM after the mainframe is changed and 
refer to section 22.3.15. 
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22.3.3 Sensor Check 


Perform the following steps to check the sensor: 

1. Turn ignition OFF. 

2. Disconnect the TPS connector. 

3. Install a jumper wire between sockets B (signal #417) and C (5V supply #916); 
see Figure 22-2. 

4. Turn ignition ON. 

5. Read active codes. 

[a] If code 91/4 and any other codes are logged, refer to section 22.3.7. 

[b] If code 91/3 and any other codes are logged, refer to section 22.3.4. 



Figure 22-2 Throttle Position Sensor 
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22.3.4 Check Throttle Position Sensor Adjustment 

Perform the following steps to check the TPS adjustment: 

1. Remove jumper and reconnect TPS. 

2. Hook DDR to the DDL connector and select TPS - Counts. 

3. Read Throttle Counts at both no throttle and full throttle positions. Take several readings. 

[a] If at any time counts go lower than 49 counts, refer to section 22.3.5. 

[b] If counts never go lower than 49 counts, refer to section 22.3.6. 

22.3.5 Attempt Throttle Position Sensor Adjustment 

Perform the following steps to attempt a TPS adjustment: 

1. Check for pedal or linkage interferences. 

2. Loosen the TPS screws and attempt to adjust for the correct throttle reading (normal range 
- 64-205 counts). Do not attempt to adjust by bending the pedal mechanism. 

3. Recheck counts at idle and at full throttle. 

[a] If the throttle count has been corrected, refer to section 22.3.15. 

[b] If the problem could not be corrected, refer to section 22.3.6. 
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22.3.6 Check Throttle Position Sensor Connectors 


Perform the following steps to check the TPS connectors: 


1. Check terminals at the TPS connector (both sensor and harness side) for bent, corroded, 
and unseated pins or sockets. 

[a] If the terminals or the connectors are damaged, repair them. Refer to section 22.3.15. 

[b] If the terminals and connectors are not damaged, replace the TPS and 
refer to section 22.3.15. 


22.3.7 Check for +5 Volts 


Perform the following steps to check for +5 volts: 

1. Remove jumper wire. 

2. Turn ignition ON. 

3. Measure voltage on TPS harness connector, socket C (5V supply #916) (red lead) to 
socket A (return #952) (black lead). 

[a] If measured voltage is greater than 6 volts, refer to section 22.3.13. 

[b] If measured voltage is less than 4 volts, refer to section 22.3.! 1. 

[c] If measured voltage is between 4 and 6 volts, refer to section 22.3.8. 
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22.3.8 Check for Short 

Perform the following steps to check for a short: 

1. Turn ignition OFF. 

2. Disconnect the vehicle harness connector at the ECM. 

3. Measure resistance between sockets A (return #952) and B (signal #417) at the TPS 
harness connector. See Figure 22-3. 

4. Measure resistance between socket B (signal #417) and a good ground (battery ground 
and chassis ground). 

[a] If resistance measurement is less than or equal to 100 fl, the signal line #417 is shorted 
to the return line #952 or battery ground. Repair short. Refer to section 22.3.15. 

[b] If resistance measurement on both readings is greater than 100 ft or open, 
refer to section 22.3.9. 



Figure 22-3 Throttle Position Sensor 
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22.3.9 Check for Signal Open 


Perform the following steps to check for signal open: 


1. Install a jumper wire between sockets A (return #952) and B (signal #417) of the TPS 
harness connector. 


2. Measure resistance between sockets D2 and C3 on the vehicle connector. 

[a] If the resistance is less than or equal to 5 fl, refer to section 22.3.10. 

[b] If the resistance is greater than 5 fl or open, the signal line (#417) or return line 
(#952) are open, repair the open. Refer to section 22.3.15. 
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22.3.10 Check ECM Connectors 


Perform the following steps to check the ECM connectors: 

1. Check terminals at the ECM harness connector (both ECM and harness side) for bent, 
corroded, and unseated pins or sockets. See Figure 22-4. 

[a] If terminals and connectors are damaged, repair them. Refer to section 22.3.15. 

[b] If terminals and connectors are not damaged, call Detroit Diesel Technical Service 
for assistance. 
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22.3.11 Check for Short 

Perform the following steps to check for a short. 

1. Turn ignition OFF. 

2. Disconnect the vehicle harness connector at the ECM. 

3. Measure resistance between sockets A (return #952) and C (5V #916) on the TPS harness 
connector. See Figure 22-5. 

[a] If resistance between sockets A and C is greater than 1,000 f! or open, 
refer to section 22.3.12. 

[b] If resistance between sockets A and C is less than or equal to 1,000 ft or 
open, the 5V wire (#916) is shorted to the return (#952). Repair the short and 
refer to section 22.3.15. 



Figure 22-5 ECM Vehicle Harness Connector 
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22.3.12 Check for Open +5 Volt Line 


Perform the following steps to check for an open +5 volt line: 

1. Install a jumper wire between sockets A (return #952) and C (5V #916) on the TPS 
harness connector. 

2. Measure resistance between sockets A3 and C3 on the vehicle harness connector. 

See Figure 22-6. 

[a] If resistance between sockets A3 and C3 is less than or equal to 5 fi or open, 
refer to section 22.3.10. 

[b] If resistance between sockets A3 and C3 is greater than or equal to 5 fl or open, the 
vehicle +5 volt line (#916) is open. Repair the open. Refer to section 22.3.15. 
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22.3.13 Check for Short to Battery + 

Perform the following steps to check for a short to the battery +: 

1. Turn ignition OFF. 

2. Remove both fuses to ECM. 

3. Disconnect the 5-way power connector at the ECM. 

4. Measure resistance between socket D2 on the vehicle harness connector and the 5-way 
power connector sockets A and C. See Figure 22-7. 

[a] If measured resistance is greater than 100 ft or open, refer to section 22.3.14. 

[b] If measured resistance is less than or equal to 100 ft, a short exists between 
sockets where resistance was measured. Repair short and reinsert fuses; 
refer to section 22.3.15. 
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22.3.14 Check for Outside DDEC Battery + 

Perform the following steps to check for outside DDEC battery +: 

1. Turn ignition OFF. 

2. Remove ECM 5-pin power connector. 

3. Remove ECM vehicle harness connector. 

4. Turn ignition ON. 

5. Measure voltage A3 (red lead) to battery ground. 

6. Measure voltage C3 (red lead) to battery ground. 

[a] If measured voltage is less than 0.2 volts, refer to section 22.3.10. 

[b] If measured voltage is greater than 0.2 volts, outside power is spliced/shorted into 
either line #952 or line #916. Remove the splice/short. Refer to section 22.3.15. 

22.3.15 Verify Repairs 

Perform the following steps to verify repairs: 

1. Turn ignition OFF. 

2. Reconnect all connectors. 

3. Turn ignition ON. 

4. Clear codes with DDR. 

5. Start and run the engine for one minute at all throttle positions. 

6. Stop engine. 

7. Read active codes. 

[a] If no codes are logged, troubleshooting is complete. 

[b] If code 91/4 and any other codes are logged, all system diagnostics are complete. 
Review this section from the first step to find the error. Refer to section 22.3.1. 

[c] If code 91/4 is not logged, but other codes are logged, refer to section 9.1. 


22-14 


AH information subject to change without notice. 
6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 



23 FLASH CODE 23 - FUEL TEMP SENSOR HIGH 





Section Page 

23.1 DESCRIPTION OF FLASH CODE 23 . 23- 3 

23.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 23 . 23- 3 

23.3 TROUBLESHOOTING FLASH CODE 23 . 23- 4 






23-2 


AH information subject to change without notice. 

6SE497 0006 Copyright ©2000 DETROIT DIESEL CORPORATION 




DDEC ® Hl/IV SINGLE ECM TROUBLESHOOTING GUIDE 

23.1 DESCRIPTION OF FLASH CODE 23 

Flash Code 23 indicates that the engine Fuel Temperature Sensor (FTS), see Figure 23-1, input to 
the ECM has exceeded 95% (normally >4.75 volts) of the sensor supply voltage. 

NOTE: 

This code will only be logged during warm engine operation. 

This diagnostic condition is typically: 

□ Open sensor signal circuit 

□ Open sensor circuit return 

□ Sensor signal circuit is shorted to the sensor +5 volt supply 

23.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 23 

The SAE J1587 equivalent code for Flash Code 23 is p 174 3, fuel temperature circuit high. 
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23.3 TROUBLESHOOTING FLASH CODE 23 

The following procedure will troubleshoot Flash Code 23. 

23.3.1 Sensor Check 

Perform the following steps to check the sensor: 

1. Turn ignition OFF. 

2. Disconnect the FTS connector. 

3. Install a jumper wire between sockets A and B of the FI'S harness connector, 
see Figure 23-2. 

4. Turn ignition ON. 

5. Read active codes. 

[a] If code 174/4 and any other codes except code 174/3 are logged, refer to section 23.3.2. 

[b] If any code except 174/4 is logged, refer to section 23.3.4. 



Figure 23-2 Fuel Temperature Sensor 
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23.3.2 Check for Short to +5 Volt Line 

Perform the following steps to check for a short to the +5 volt line. 

1. Turn ignition OFF. 

2. Remove jumper wire. 

3. Disconnect the engine harness connector at the ECM. 

4. Measure resistance between sockets R3 and W1 on the engine harness connector. 
See Figure 23-3. 

[a] If the measured resistance is greater than 100 fl or open, refer to section 23.3.3. 

[b] If the measured resistance is less than or equal to 100 ft, the signal line #472 is 
shorted to the engine +5 volt line #416. Repair the short; refer to section 23.3.6. 



Figure 23-3 ECM Engine Harness Connector 
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23.3.3 Check Fuel Temperature Sensor Connectors 

Perform the following steps to check the FTS connectors: 

1. Check terminals at the FTS harness connector (both sensor and harness side) for bent, 
corroded, and unseated pins or sockets. See Figure 23-4. 

[a] If terminals and connectors are damaged, repair them. Refer to section 23.3.6. 

[bj If terminals and connectors are not damaged, replace the FTS. Refer to section 23.3.6. 



Figure 23-4 Fuel Temperature Sensor 
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23.3.4 Open Line Check 

Perform the following steps to check for an open line. 

1. Turn ignition OFF. 

2. Disconnect the engine harness connector at the ECM. The jumper wire is still in place at 
the FTS connector. 

3. Measure resistance between sockets R3 and Y2 on the engine harness connector. 

See Figure 23-5. 

[a] If the measured resistance is greater than 5 or open, the signal line #472 or return 
line #452 is open. Repair the open; refer to section 23.3.6. 

[b] If the measured resistance is less than or equal to 5 S2, refer to section 23.3.5. 



Figure 23-5 ECM Engine Harness Connector 
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23.3 TROUBLESHOOTING FLASH CODE 23 

23.3.5 Check ECM Connectors 

Perform the following steps to check the ECM connectors: 

1. Check terminals at the ECM harness connector (both ECM and harness side) for bent, 
corroded, and unseated pins or sockets. See Figure 23-6. 

[a] If terminals and connectors are damaged, repair them. Refer to section 23.3.6. 

[b] If terminals and connectors are not damaged, install a test ECM. 

Refer to section 23.3.6. 



Figure 23-6 ECM Engine Harness Connector 
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23.3.6 Verify Repairs 

Perforin the following steps to verify repairs: 

1. Turn ignition OFF. 

2. Reconnect all connectors. 

3. Turn ignition ON. 

4. Clear codes with DDR. 

5. Start and run the engine for eight minutes. 

6. Stop engine. 

7. Read codes. 

[a] If no codes are logged, troubleshooting is complete. 

[b] If code 174/3 and any other codes are logged, all system diagnostics are complete. 
Review this section from the first step to find the error. Refer to section 23.3.1. 

[c] If code 173/4 is not logged, but other codes are logged, refer to section 9.1. 
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24.1 DESCRIPTION OF FLASH CODE 24 

Flash Code 24 indicates that the engine Fuel Temperature Sensor (FTS), see Figure 24-1, input to 
the ECM has dropped below 5% (normally < 0.25 volts) of the sensor supply voltage. 

This diagnostic condition is typically: 

□ Sensor signal circuit is shorted to sensor return circuit or to ground 

24.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 24 

The SAE 11587 equivalent code for Flash Code 24 is p 174 4, fuel temperature circuit low. 


AH information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 


24-3 




24.3 TROUBLESHOOTING FLASH CODE 24 


24.3 TROUBLESHOOTING FLASH CODE 24 


The following procedure will troubleshoot Flash Code 24, 


24.3.1 Multiple Code Check 


Perform the following steps to check for multiple codes. 

1. Turn ignition ON. 

2. Plug in DDR. 

3. Read active codes, 

[a] If active code 174/4 and no other active codes are logged, refer to section 24.3.2. 

[b] If any or all of the following codes are logged, 110/3, 175/3, 174/3, or 102/3, 
refer to section 91.2. 

[c] If codes other than the above are logged, refer to section 24.3.2. 

24.3.2 Sensor Check 


Perform the following steps to check the sensor: 

1. Turn ignition OFF. 

2. Disconnect the FTS connector. 

3. Start and run engine for eight minutes. 

4. Read active codes with engine still running. 

[a] If code 174/4 and any other codes are logged, refer 

[b] If code 174/3 and any other codes except 174/4 are 



to section 24.3.4. 

logged, refer to section 24.3.3. 
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24.3.3 Check Fuel Temperature Sensor Connectors 

Perform the following steps to check the FTS connectors: 

1. Check terminals at the FTS connector (both sensor and harness side) for bent, corroded, 
and unseated pins or sockets. See Figure 24-2. 

[a] If terminals and connectors are damaged, repair them. Refer to section 24.3.6. 

[b] If terminals and connectors are not damaged, replace the FTS. Refer to section 24.3.6. 



Figure 24-2 Fuel Temperature Sensor 
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24.3.4 Check for Short 

Perform the following steps to check for a short: 

1. Turn ignition OFF. 

2. Disconnect the engine harness connector at the ECM. 

3. Measure resistance between sockets R3 and Y2 on the engine harness connector. 

See Figure 24-3. 

4. Measure resistance between socket R3 and a good ground (battery ground and chassis 

ground). 

[a] If resistance between sockets R3 and Y2, or R3 and battery ground, is less than or 
equal to 10,000 fl, the signal line (#472) is shorted to the return line (#452) or battery 
ground. Repair short. Refer to section 24.3.6. 

[b] If resistance between sockets R3 and Y2 is greater than 10,000 f) or open, and 
resistance between socket B and a good ground is greater than 10,000 Q or open, 
refer to section 24.3.5. 



Figure 24-3 Engine Harness Connector 
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24.3.5 Check ECM Connectors 

Perform the following steps to check the ECM connectors: 

1. Check terminals at the ECM harness connector (both ECM and harness side) for bent, 
corroded, and unseated pins or sockets. See Figure 24-4. 

[a] If terminals and connectors are damaged, repair them. Refer to section 24.3.6. 

[b] If terminals and connectors are not damaged, contact Detroit Diesel Technical 
Service. Refer to section 24.3.6. 


ECM ENGINE HARNESS CONNECTOR 



22771 

Figure 24-4 ECM Engine Harness Connector 
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24.3.6 Verify Repairs 

Perform the following steps to verify repairs: 

1. Turn ignition OFF. 

2. Reconnect all connectors. 

3. Turn ignition ON. 

4. Clear codes with DDR. 

5. Start and run the engine for eight minutes. 

6. Stop engine. 

7. Read active codes. 

[a] If no codes are logged, troubleshooting is complete. 

[b] If code 174/4 and any other codes are logged, all system diagnostics are complete. 
Review this section from the first step to find the error. Refer to section 24.3.1. 

[c] If code 174/4 is not logged, but other codes are logged, refer to section 9.1. 
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25.1 DESCRIPTION OF FLASH CODE 25 

Code 25 wifi be flashed to indicate that the DDEC system has no active or inactive codes. No 
troubleshooting is required. 

If using the DDR, the description will read: 

No Active Codes or No Inactive Codes 


AH information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 


25-3 





25-4 


AH information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 




26 FLASH CODE 26 - AUXILIARY INPUT ACTIVE 


Section Page 

26.1 DESCRIPTION OF FLASH CODE 26. 26- 3 

26.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 26 . 26- 3 

26.3 TROUBLESHOOTING FLASH CODE 26 . 26- 4 







26-2 


AH information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 


DDE<y m/IV SINGLE ECM TROUBLESHOOTING GUIDE 


26.1 DESCRIPTION OF FLASH CODE 26 


Flash Code 26 indicates that the Auxiliary Engine Shutdown #1 switch input to the ECM is active. 
The active switch input represents a low (grounded) external input circuit to the ECM. 


Indicates that the Auxiliary Engine Shutdown #2 switch input to the ECM is active. The active 
switch input represents a low (grounded) external input circuit to the ECM. 


26.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 26 


The SAE J1587 equivalent codes for Flash Code 26 are: 


□ s 025 11 

□ s 061 11 



auxiliary shutdown #1 active 
auxiliary shutdown #2 active 


All information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 


26-3 





26.3 TROUBLESHOOTING FLASH CODE 26 


26.3 TROUBLESHOOTING FLASH CODE 26 

The following procedure will troubleshoot Flash Code 26. 

26.3.1 Multiple Code Check 

Perform the following steps to check for multiple codes. 

1. Turn ignition ON. Start and run the engine. 

2. Plug in DDR. 

3. Read active codes. 

[a] If codes s 25-11 or s 61 -11 are logged, refer to section 26.3.2. 

[b] If codes s 25-11 and s 61-11 are not logged, refer to section 9.1. 

26.3.2 Check Calibration Configuration 

Perform the following steps to check the calibration configuration: 

1. Select ECM input/output configuration. 

2. Determine cavity and wire number that is causing code to be logged. 

3. Select switch/light status. 

4. Determine status of that wire/cavity. 

[a] If the switch reads OFF, refer to section 26.3.3. 

[b] If the switch reads ON, the OEM supplied switch/relay is grounding the wire or 
a short to ground exists. Determine OEM supplied device or repair the short. 
Refer to section 26.3.4. 

[c] If no OEM device is used, remove the wire from the connector and plug, or use 
programming station to disable the function. 
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26.3.3 Confirm Switch Status 

Perform the following steps to confirm switch status: 

1. Start and run the engine for one minute. 

2. Again, read switch status. 

[a] If the switch reads OFF, the condition no longer exists. Contact the OEM to learn 
which item is wired to this cavity. Refer to section 26.3.4. 

[b] If the switch reads ON, the OEM supplied device is grounding this wire. Contact 
the OEM for repair procedure. Refer to section 26.3.4. 

26.3.4 Verify Repairs 

Perform the following steps to verify repairs: 

1. Tum ignition ON. 

2. Clear codes with DDR. 

3. Note status of CEL/SEL. 

4. If CEL/SEL not on, start and run the engine for one minute. 

5. Read active and inactive codes. 

[a] If no codes are logged, troubleshooting is complete. 

[b] If codes 25 or 61-11 and any other codes are logged, all system diagnostics 
are complete. Review this section from the first step to find the error. 

Refer to section 26.3.1. 

[c] If codes 25 or 61 -11 are not logged, but other codes are logged, refer to section 9.1. 
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Figure 27-1 


Air Temperature Sensor 
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27 A DESCRIPTION OF FLASH CODE 27 

Flash Code 27 indicates that the engine Air Temperature Sensor (ATS), see Figure 27-1, input to 
the ECM has exceeded 95% (normally >4.75 volts) of the sensor supply voltage. 

NOTE: 

This code will only be logged during warm engine operation. 

This diagnostic condition is typically: 

□ Open sensor signal circuit 

□ Open sensor return circuit 

27.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 27 

The SAE J1587 equivalent code for Flash Code 27 is p 172 3, air temperature circuit high. 
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27.3 TROUBLESHOOTING FLASH CODE 27 

The following procedure will troubleshoot Flash Code 27. 

27.3.1 Sensor Check 

Perform the following steps to check the sensor. 

1. Turn vehicle ignition OFF. 

2. Disconnect ATS connector. 

3. Install a jumper wire between sockets A and B of the ATS harness connector. 

See Figure 27-2. 

4. Tum ignition ON. 

5. Start and run engine for one minute (ensure oil temp is greater than 140 ° F). 

6. Read active codes. 

[a] If code 172/4 or any other codes except 172/3 are logged, refer to section 27.3.2. 

[b] If any codes except code 172/4 are logged, refer to section 27.3.4. 
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Figure 27-2 Air Temperature Sensor 
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27.3.2 Check for Short to +5 Volt Line 

Perform the following steps to check for a short to the +5 volt line. 

1. Turn ignition/engine OFF. 

2. Remove jumper wire. 

3. Disconnect the engine harness connector at the ECM. 

4. Measure resistance between sockets N2 and W1 on the engine harness connector. 

See Figure 27-3. 

[a] If the resistance measurement is less than or equal to 10 fi, the signal line #132 is 
shorted to the engine +5 volt line (#416). Repair the short and refer to section 27.3.6. 

[b] If the resistance measurement between sockets N2 and W1 is greater than 10 Q or 
open, refer to section 27.3.3. 


ECM ENGINE HARNESS CONNECTOR 
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Figure 27-3 ECM Engine Harness Connector 
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27.3.3 Check Air Temperature Sensor Connectors 

Perform the following steps to check the ATS connectors. 

1. Check terminals at the ATS connector (both sensor and harness side) for damage; bent, 
corroded and unseated pins or sockets. See Figure 27-4. 

[a] If terminals or connectors are damaged, repair them. Refer to section 27.3.6. 

[b] If terminals and connectors are not damaged, replace the ATS. Refer to section 27.3.6. 
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Figure 27-4 Air Temperature Sensor 
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27.3.4 Open Line Check 


Perform the following steps to check for an open line. 

1. Turn ignition OFF. 

2. Disconnect the engine harness connector at the ECM. (Jumper still in place.) 

3. Measure resistance between sockets N2 and Y2 on the engine harness connector. 

See Figure 27-5. 

[a] If the resistance measurement is less than or equal to 5 D, refer to section 27.3.5. 

[b] If the resistance measurement between sockets N2 and W1 is greater than 5 
Q or open, the signal line #132 or return line #452 is open. Repair the open. 
Refer to section 27.3.6. 
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27.3.5 Check ECM Connectors 

Perform the following steps to check the ECM connectors. 

1. Check terminals at the ECM engine harness connector (both ECM and harness side) for 
damage: bent, corroded and unseated pins or sockets. See Figure 27-6. 

[a] If terminals or connectors are damaged, repair them. Refer to section 27.3.6. 

[b] If terminals and connectors are not damaged, contact Detroit Diesel Technical 
Service. Refer to section 27.3.6. 



Figure 27-6 ECM Engine Harness Connector 
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27.3.6 Verify Repairs 

Perform the following steps to verify repairs. 

1. Turn vehicle ignition OFF. 

2. Reconnect all connectors. 

3. Turn vehicle ignition ON. 

4. Clear codes. 

5. Start and run the engine for eight minutes. 

6. Stop engine. 

7. Check DDR for codes. 

[a] If no codes are logged, troubleshooting is complete. 

[b] If code 172/3 and any other codes are logged, all system diagnostics are complete. 
Review this section to find the error. Refer to section 27.3.1. 

[c] If any codes except code 172/3 are logged, refer to section 9.1. 
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28.1 DESCRIPTION OF FLASH CODE 28 

Flash Code 28 indicates that the engine Air Temperature Sensor (ATS), see Figure 28-1, input to 
the ECM has dropped below 5% (normally < 0.25 volts) of the sensor supply voltage. 

This diagnostic condition is typically: 

□ Sensor signal circuit is shorted to sensor return 

□ Sensor signal circuit is shorted to ground 

28.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 28 

The SAE J1587 equivalent code for Flash Code 28 is p 172 4, air temperature circuit low. 
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28.3 TROUBLESHOOTING FLASH CODE 28 


The following procedure will troubleshoot Flash Code 28. 


28.3.1 Multiple Code Check 


Perform the following steps to check for multiple codes. 

1. Turn vehicle ignition switch ON. 

2. Plug in DDR. 

3. Read active codes. 

[a] If code 172/4 was logged and there are no other codes logged, refer to section 28.3.2. 

[b] If code 172/4 and any of the following codes 110/3, 175/3, 174/3, 72/3 or 102/3 were 
logged, refer to section 90.1. 

[c] If code 172/4 and any code except the following were logged 110/3, 175/3, 174/3, 
72/3 or 102/3, refer to section 28.3.2. 
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28.3.2 Sensor Check 


Perform the following steps to check the sensor. 

1. Turn vehicle ignition OFF. 

2. Disconnect the ATS connector. See Figure 28-2. 



Figure 28-2 Engine Harness to Air Temperature Sensor Connector 


3. Start engine and run until Check Engine light comes on, or for eight minutes. 

4. With engine still running, read active codes. 

[a] If code 172/4 and any other codes were logged, refer to section 28.3.4. 

[b] If 172/3 and any other codes except 172/4 were logged, refer to section 28.3.3. 


28.3.3 Check Air Temperature Sensor Connectors 


Perform the following steps to check the ATS connector. 

1. Check terminals at the ATS connector (both sensor and harness side) for damage; bent, 
corroded and unseated pins or sockets. 

[a] If terminals and connectors are not damaged, replace ATS. Refer to section 28.3.6. 

[b] If terminals and connectors are damaged, repair/replace wires and 
refer to section 28.3.6. 
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28.3.4 Check for Short 


Perform the following steps to check for a short. 

1. Turn the ignition OFF. 

2. Disconnect the engine harness connector at the ECM. 

3. Measure resistance between sockets N2 and Y2 on the engine harness connector. 

See Figure 28-3. 

4. Measure resistance between socket N2 and a good ground. 

[a] If the resistance measurement between sockets N2 and Y2 and between socket N2 
and a good ground is greater than 10 ft or open, refer to section 28.3.5. 


[b] If the resistance measurement between sockets N2 and Y2, or N2 and battery 

negative, is less than or equal to 10 0., the signal line #132 is shorted to the return line 
#452 or battery ground. Repair short. Refer to section 28.3.6. 



28-6 


Ail information subject to change without notice. 
6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 

















DDEC® Ill/IV SINGLE ECM TROUBLESHOOTING GUIDE 


28.3.5 Check ECM Connectors 


Perform the following steps to check the ECM connectors. 


1. Check terminals at the ECM harness connector (both ECM and harness side) for damage; 
bent, corroded and unseated pins or sockets, especially N2 and Y2 of the ECM connector. 

[a] If terminals or connectors are not damaged, contact Detroit Diesel Technical Services 
and refer to section 28.3.6. 


[b] If terminals and connectors are damaged, repair them. Refer to section 28.3.6 


28.3.6 Verify Repairs 


Perform the following steps to verify repairs. 

1. Turn ignition OFF. 

2. Reconnect all connectors. 

3. Turn ignition ON. 

4. Clear codes. 

5. Start and run the engine for eight minutes. 

6. Stop engine. 

7. Read inactive codes. 

[a] If no codes are displayed, troubleshooting is complete. 

[b] If code 172/4 is logged with any other codes, all system diagnostics are complete. 
Review this section from the first step to find the error. 

[c] If code 172/4 is not logged, but other codes are logged, refer to section 9.1. 
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29.1 DESCRIPTION OF FLASH CODE 29 

This manual was designed to have the section number equal to the Flash Code for troubleshooting. 
This section is intentionally left blank. 

No DDEC code is currently assigned to this number. If changes occur, notification will be sent 
from DDC. 
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30.1 DESCRIPTION OF FLASH CODE 30 

This manual was designed to have the section number equal to the Flash Code for troubleshooting. 
This section is intentionally left blank. 

No DDEC code is currently assigned to this number. If changes occur, notification will be sent 
from DDC. 
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31.1 DESCRIPTION OF FLASH CODE 31 


Flash Code 31 indicates the engine brake low or medium circuit has an open or is shorted to 
battery ground. 


This diagnostic condition is typically: 

□ Output circuit open 

□ Output wire is shorted to ground 


31.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 31 

The SAE J1587 equivalent code for Flash Code 31 is s 051 3/4 or s 052 3/4. 
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31.3 TROUBLESHOOTING FLASH CODE 31 

The following procedure will troubleshoot Flash Code 31* 

31.3.1 Check Configuration 

Perform the following steps to check configuration. 

1. If the unit has engine brakes, refer to section 31.3.2. 

2. If the unit does not have engine brakes, the ECM is configured for engine brakes and 
shouldn’t be. Contact DDC with the engine serial number to have the data changed. 
Reprogram the ECM after the change. Refer to section 31.3.10. 

31.3.2 Determine Failure Mode 

Perform the following steps to determine failure mode. 

1. Turn vehicle ignition ON. 

2. Plug the diagnostic data reader (DDR) into the diagnostic data link (DDL) connector. 

3. Read SAE code (051 or 052). 

[a] If the reading is FMI=3, there is an open. Refer to section 31.3.3. 

[b] If the reading is FMI=4, there is a short to ground. Refer to section 31.3.7. 

31.3.3 Determine Engine Type 

Perform the following steps to determine engine type. 

1. Is this a Series 55 engine? 

[a] If yes, reprogram the ECM. Then, refer to section 31.3.10. 

[b] If no, refer to section 31.3.4. 
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31.3.4 Check for Open 

Perform the following steps to check for open. 

1. Turn vehicle ignition OFF. 

2. Disconnect 2-pin connector pigtail from engine brake harness. 

3. Disconnect 30-pin engine harness connector. 

4. Install a jumper wire between pins #561 and #562, ECM side of pigtail . 

5. Measure resistance between S3 (#561) and T3 (#562) of the engine harness connector. 

[a] If measured resistance is less than 50 fl , refer to section 31.3.5. 

[b] If measured resistance is greater than 50 fi , one or both wires are open. Repair 
open. Refer to section 31.3.10. 

31.3.5 Check for Open (Inside Valve Cover) 

Perform the following steps to check for open in the inside valve cover. 

1. Reconnect the engine harness connector. See Figure 31-1. 

2. Relocate the jumper to pins A and B of the brake harness connector (brake side). 

3. Remove rocker cover. 

4. Disconnect the two #621 leads and the one #622 lead from the brake solenoids. 
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5. Measure resistance between both #621 wires and #622 wire. 

[a] If measured resistance is greater than 50 ft or open, an open exists in one of the 
wires where the check was made. Repair open or replace the injector harness. 
Refer to section 31.3.10. 


[b] If measured resistance is less than 50 ft, refer to section 31.3.6. 



(MED) (LOW) (MED) 


31183 


Figure 31-1 Engine Brake Harness Schematic 
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31.3.6 Check for Cylinder Block Ground 

Perform the following steps to check for cylinder block ground. 

1. If the cylinder block is connected to the battery ground, refer to section 31.3.9. 

2. If the cylinder block is not connected to the battery ground, install a ground strap from the 
cylinder block to the battery negative (-)• Refer to section 31.3.10. 

31.3.7 Check for Short 

Perform the following steps to check for a short. 

1. Turn vehicle ignition OFF. 

2. Unplug the engine harness connector. 

3. Measure resistance between S3 (#561) and a battery ground, and S3 (#561) and the engine 
block. Repeat this check between T3 (#562) and battery ground, and T3 (#562) and 

the engine block. 

[a] If resistance for all measurements is greater than 5 57 or open, refer to section 31.3.8. 

[b] If any measured resistance is less than 5 1), the wire where the measurement 
was read is shorted to ground or to the engine. Repair short or replace the wire. 
Refer to section 31.3.10. 

31.3.8 Check for Short 

Perform the following steps to check for a short between wires. 

1. Measure resistance between S3 (#561) and T3 (#562). 

fa] If measured resistance is less than 10 57, the S3 and T3 wires are shorted to each 
other. Repair short. Refer to section 31.3.10. 

[b] If measured resistance is greater than 10 57, refer to section 31.3.9. 
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31.3.9 Check Brake Solenoids 

Perform the following steps to check for brake solenoids. 

1. Check brake solenoids. Refer to OEM guidelines. 

[a] If the solenoids are in good condition, contact Detroit Diesel Technical Service. 
Refer to section 31.3.10. 

[b] If the solenoids are damaged, repair or replace them. Refer to section 31.3.10. 

31.3.10 Verify Repairs 

Perform the following steps to verify repairs. 

1. Connect any connectors removed for troubleshooting. 

2. Start and run the engine. (Operate the engine brake.) 

fa] If no lights come on, and no codes are logged, the repairs are complete. No further 
troubleshooting is required. 

[b] If Check Engine Light displays with codes s 051 3/4 or 052 3/4, review this section to 
find the error. Refer to section 31.3.1. 
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32.1 DESCRIPTION OF FLASH CODE 32 


Flash Code 32 indicates that the wire for the SEL or CEL is open or shorted to Battery +. 


This diagnostic condition is typically: 

□ Open/broken output wire 

□ Shorted output wire 


32.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 32 


The SAE J1587 equivalent code for Flash Code 32 is: 

□ s 238/3 SEL short to battery 

□ s 238/4 SEL open circuit 

□ s 239/3 CEL short to battery 

□ s 239/4 CEL open circuit 
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32.3 TROUBLESHOOTING FLASH CODE 32 


The following procedure will troubleshoot Flash Code 32. 


32.3.1 Determine Failure Mode Identifier (3 or 4) 

Perform the following steps to determine FMI. 

1. Turn ignition ON. 

2. Plug in diagnostic data reader (DDR) into the diagnostic data link (DDL). 

3. Read codes. 

[a] If code 238/4 or 239/4 is logged, reprogram the ECM. Refer to section 32.3.3. 

[b] If code 238/3 or 239/3 is logged, refer to section 32.3.2. 


! 
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32.3.2 Check for Short to Battery 

Perform the following steps to determine failure. 

1. Turn vehicle ignition OFF. 

2. Disconnect vehicle harness connector. 

3. Turn ignition ON. 

4. Remove CEL bulb and SEL bulb. 

5. Measure voltage between B2 (#509) and a good ground. See Figure 32-1. 


ECM VEHICLE HARNESS CONNECTOR 


1 2 3 


in 




7~pirm 

all 

QlH tiii Q 

grnlrr^ 


m 



, ’Itgillg 




JJ 



H716 


Figure 32-1 ECM Vehicle Harness Connector 

6. Measure voltage between BI and a good ground. 

[a] If either measurement was greater than 0.5 volts, the wire that had the reading is 
shorted to some voltage source. Replace the wire(s). Refer to section 32.3.3. 

[b] If no measurement was greater than 0.5 volts, contact Detroit Diesel Technical 
Service. 
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32.3.3 Verify Repairs 

Perform the following steps to verify repairs. 

1. Connect all connectors. 

2. Start and run the engine. 

3. Plug the diagnostic data reader (DDR) into the diagnostic data link (DDL). Read codes. 

[a] If active code 32 is logged, review this section to find the error. Refer to section 32.1. 

[b] If code 32 is not logged, troubleshooting is complete. 
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33.1 DESCRIPTION OF FLASH CODE 33 

Flash Code 33 indicates that the engine Turbo Boost Sensor (TBS), see Figure 33-1, input to the 
ECM has exceeded 95% (normally >4.75 volts) of the sensor supply voltage. 

This diagnostic condition is typically: 

□ Open sensor return circuit 

□ Sensor signal circuit is shorted to the sensor +5 volt supply 

33.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 33 

The SAE J1587 equivalent code for Flash Code 33 is p 102 3. 
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33.3 TROUBLESHOOTING FLASH CODE 33 

The following procedure will troubleshoot Flash Code 33. 

33.3.1 Multiple Code Check 

Perform the following steps to check for multiple codes. 

1. Plug the diagnostic data reader (DDR) into the diagnostic data link (DDL). 

2. Turn vehicle ignition switch ON. 

3. Read active codes. 

[a] If code 102/3 and no other codes were logged, refer to section 33.3.2. 

[b] If any of the following codes are also present: 72/3 or 4, 73/3 or 4, 94/3 or 4, 100/3 or 
4, 101/3 or 4, ] 10/3 or 4, 174/3 or 4, 175/3 or 4, refer to section 90.1. 
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33.3.2 Sensor Check 

Perform the following steps to check the sensor. 

1. Turn vehicle ignition OFF. 

2. Disconnect the TBS connector. See Figure 33-2. 

3. Start and run the engine at idle. 

4. Read active codes logged. 

[a] If active code 102/3 and any other codes are logged, refer to section 33.3.5. 

[b] If active code 102/4 and any other codes except 102/3 are logged, 
refer to section 33.3.3. 



Figure 33-2 Turbo Boost Sensor 
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33.3.3 Return Circuit Check 

Perform the following steps to check the return circuit. 

1. Turn ignition switch OFF. 

2. Install a jumper wire between pin A and pin B of the TBS harness connector. 

See Figure 33-3. 

3. Disconnect the engine harness connector at the ECM. See Figure 33-4. 

4. Measure resistance between sockets PI and Y2 on the engine harness connector. 

[a] If resistance measurement is less than or equal to 5 ft, refer to section 33.3.4. 

[b] If resistance measurement is greater than 5 0, the return line #452 is open. Repair the 
open. Refer to section 33.3.8. 
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Figure 33-4 ECM Engine Harness Connector 


All information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 


33-7 
























33.3 TROUBLESHOOTING FLASH CODE 33 


33.3.4 Check Turbo Boost Sensor Connectors 


Perform the following steps to check the TBS connectors. 

1. Check terminals at the TBS connector (both sensor and harness side) for damage: bent, 
corroded, and unseated pins or sockets. See Figure 33-5. 

[a] If the terminals and connectors are damaged, repair them. Refer to section 33.3.8. 

[b] If the terminals and connectors are not damaged, replace the TBS. 

Refer to section 33.3.8. 



l 


33-8 


All information subject to change without notice. 
6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 









DDEC 6 III/IV SINGLE ECM TROUBLESHOOTING GUIDE 


33.3.5 Check for Short to +5 Volt Line 


Perform the following steps to check for a short to the +5 volt line: 

1. Turn vehicle ignition OFF. 


2. Disconnect engine harness connector from the ECM. 

3. Measure resistance between sockets PI and W1 on the engine harness connector. 
See Figure 33-6. 

[a] If measured resistance is less than or equal to 10,000 fi, the signal line #432 is 
shorted to the engine +5 volt line #416. Repair short. Refer to section 33.3.8. 

[b] If measured resistance is greater than 10,000 ft, or open, refer to section 33.3.6. 
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33.3.6 Check for Short to Battery 


Perform the following steps to check for a short to the battery 



J. Remove both fuses to the ECM. 


2. Disconnect the vehicle harness and 5-way power connector harness at the ECM. 

See Figure 33-7. 

3. Measure resistance between sockets PI of the engine harness connector and B3 on the 
vehicle harness connector. 


4. Measure resistance between socket PI on the engine harness connector and the 5-way 
power harness connector sockets A and C. 

[a] If the resistance measurement is less than or equal to 100 ft, a short exists between 
sockets where the measurement was taken. Repair short and reinsert fuses, or reset 
breakers. Refer to section 33.3.8. 


[b] If the resistance measurement is greater than 100 ft, or open, refer to section 33.3.7. 


WIRE NUMBER CAVITY CONNECTOR DESCRIPTION AND P/N 


240 A 

150 D 

151 B 

150 E 

241 C 


CONNECTOR 12124634 

TERMINAL 12077413 

CABLE SEAL 12015193 

SECONDARY LOCK 12052816 


5-WAY ECM POWER CONNECTOR 


22710 



Figure 33-7 5-Way ECM Power Connector 
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33.3.7 Check ECM Connectors 

Perform the following steps to check the ECM connectors. 


1. Check terminals at the ECM engine harness connector (both the ECM and harness side) 
for damage: bent, corroded, and unseated pins or sockets. 

[a] If terminals and connectors are damaged, repair both. Refer to section 33.3.8. 


[b] If terminals and connectors are not damaged, reprogram the ECM. 
Refer to section 33.3.8. 


33.3.8 Verify Repairs 


Perform the following steps to verify repairs. 
1. Turn ignition switch OFF. 



2 . 

3. 

4. 

5. 

6 . 
7. 



Reconnect all connectors. 

Tum ignition ON. 

Clear codes. 

Start and run the engine for one minute. 

Stop engine. 

Check DDR for codes. 

[a] If no codes are logged, troubleshooting is complete. 

[b] If code 102/3 is not logged, and other codes are logged, refer to section 9.1. 

[c] If code 102/3 is logged, and other codes are logged, refer to section 33.3.1. 
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34.1 DESCRIPTION OF FLASH CODE 34 

Flash Code 34 indicates that the engine Turbo Boost Sensor (TBS), see Figure 34-1, input to the 
ECM has dropped below 5% (normally < 0.25 volts) of the sensor supply voltage. 

This diagnostic condition is typically: 

□ Open sensor signal circuit 

□ Open sensor +5 volt supply circuit 

□ Sensor signal is shorted to sensor return circuit or to ground 

D Sensor +5 volt supply is shorted to the sensor return circuit or ground 

34.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 34 

The SAE J1587 equivalent code for Flash Code 34 is p 102 4. 
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34.3 TROUBLESHOOTING FLASH CODE 34 

The following procedure will troubleshoot Flash Code 34. 

34.3.1 Multiple Code Check 

Perform the following steps to check for multiple codes. 

1. Plug the diagnostic data reader (DDR) into the diagnostic data link (DDL) connector. 

2. Turn vehicle ignition switch ON. 

3. Read active codes. 

[a] If code 102/4 was logged and there are no other logged codes, refer to section 34.3.2. 

[b] If code 102/4 and any of the following codes 72/3 or 4, 73/3 or 4, 94/3 or 4, 100/3 or 
4, 101/3 or 4, 110/3 or 4, 174/3 or 4, 175/3 or 4, were logged, refer to section 90.1. 

[c] If code 102/4 was logged and none of the following codes 72/3 or 4, 73/3 or 4, 

94/3 or 4, 100/3 or 4, 101/3 or 4, 110/3 or 4, 174/3 or 4, 175/3 or 4, were logged, 
refer to section 34.3.2. 


M-4 


All information subject to change without notice. 
6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 



DDEC* IH/IV SINGLE ECM TROUBLESHOOTING GUIDE 


34.3.2 Sensor Check 

Perform the following steps to check the sensor. 

1. Turn vehicle ignition OFF. 

2. Disconnect TBS connector. 

3. Install a jumper wire between sockets B and C of the TBS harness connector. 

See Figure 34-2. 

4. Turn ignition ON. 

5. Start engine and run until either the Check Engine Light is on, or until the engine has been 
running at least one minute at greater than 1000 r/min. 

6. Read logged codes. 

[a] If active code 102/4 and any other codes are logged, refer to section 34.3.4. 

[b] If active code 102/3 and any other codes except 102/4 are logged, 
refer to section 34.3.3. 



Figure 34-2 Turbo Boost Sensor Schematic 
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34.3.3 Check Turbo Boost Sensor Connectors 

Perform the following steps to check the TBS connector. 

1. Check terminals at the TBS connectors (both the TBS and harness side) for damage: 
bent, corroded and unseated pins or sockets. 

[a] If the terminals and connectors are damaged, repair them. Refer to section 34.3.11. 

[b] If the terminals and connectors are not damaged, replace the TBS. 

Refer to section 34.3.11. 

34.3.4 Check for +5 Volt 

Perform the following steps to check for +5 volt. 

1. Remove jumper. 

2. Turn ignition ON. 

3. Measure voltage on TBS harness connector, pin C (red lead) to pin A (black lead). 

[a] If the voltage measurement is greater than 6 volts, refer to section 34.3.10. 

[b] If the voltage measurement is between 4 and 6 volts, refer to section 34.3.5. 

[c] If the voltage measurement is less than 4 volts, refer to section 34.3.8. 
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34.3.5 Check for Signal Open 


Perform the following steps to check for signal open. 

1. Turn vehicle ignition OFF. 

2. Disconnect the engine harness connector at the ECM. 

3. Install a jumper wire between pins A and B of the TBS harness connector. See Figure 34-3. 

4. Measure resistance between sockets PI and Y2 on the engine harness connector. 

[a] If the resistance measurement is less than or equal to 5 fl, refer to section 34.3.6. 

[b] If the resistance measurement is greater than 5 fl, or open, and the signal line (#432) 
is open, repair the open. Refer to section 34.3.11. 



Figure 34-3 Turbo Boost Sensor Schematic 
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34.3.6 Check for Short 

Perform the following steps to check for short. 

1. Remove jumper. 

2. Measure resistance between pins A and B on the TBS harness connector. 

[a] If measured resistance between pins A and B is greater than 100 Cl, or open, go 
to step 3 

[b] If measured resistance between pins A and B is less than 100 Cl, the signal line (#432) 
is shorted to the return line (#452). Repair the short. Refer to section 34.3.11. 

3. Also measure resistance between socket B and a good ground. 

[a] If measured resistance between socket B and a good ground is greater than 100 Cl, or 
open, refer to section 34.3.7. 

[b] If measured resistance between socket B and a good ground is less than 100 
17, the signal line (#432) is shorted to the battery ground. Repair the short and 
refer to section 34.3.11. 
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34.3.7 Check ECM Connectors 


Perform the following steps to check the ECM connectors. 

1. Check terminals at the ECM harness connector (both ECM and harness side) for damage: 
bent, corroded, and unseated pins or sockets. See Figure 34-4. 

[a] If terminals and connectors are damaged, repair them and refer to section 34.3.11. 

[b] If terminals and connectors are not damaged, install a test ECM. 

Refer to section 34.3.11. 



Figure 34-4 Engine Harness Connector to Turbo Boost Sensor 
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34.3.8 Check for Open +5 Volt Line 

Perform the following steps to check for open +5 volt line. 

1. Turn vehicle ignition OFF. 

2. Disconnect the engine harness connectors at the ECM. 

3. Install a jumper wire between pins A and C of the TBS harness connector. See Figure 34-5. 

4. Read resistance between sockets W1 and Y2 on the engine harness connector. 

[a] If the resistance measurement is less than or equal to 5 refer to section 34.3.9. 

[b] If the resistance measurement is greater than 5 fl, or open, the vehicle +5 volt line 
(#416) is open. Repair open. Refer to section 34.3.11. 



Figure 34-5 5-Way ECM Power Connector 
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34.3.9 Check for Short 

Perform the following steps to check for short. 

1. Remove jumper. 

2. Measure resistance between pins A and C on the TBS harness connector. See Figure 34-6. 

[aj If measured resistance between pins A and C is greater than 100 fl, or open, go 
to step 3 

[b] If measured resistance between pins A and C is less than 100 f l, the 5 volt supply 
(#416) is shorted to the return line (#452). Repair the short. Refer to section 34.3.11. 

3. Also measure resistance between socket C and a good ground. 

[a] If measured resistance between socket C and a good ground is greater than 100 fl, or 
open, refer to section 34.3.7. 

[b] If measured resistance between socket C and a good ground is less than 100 ft, 
the 5 volt supply (#416) is shorted to the battery ground. Repair the short and 
refer to section 34.3.11. 



Figure 34-6 Turbo Boost Sensor Schematic 
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34.3.10 Check for Short to Battery + 

Perform the following steps to check for short to battery +. 

1. Turn vehicle ignition OFF. 

2. Remove both fuses to the ECM. 

3. Disconnect the engine harness, vehicle harness, and 5-way power connectors at the ECM. 

4. Measure resistance between socket W1 on the engine harness connector and socket B3 of 
the vehicle harness connector, and between W1 and the 5-way power harness sockets A 
and C. See Figure 34-7. 

[a] If measured resistance is less than or equal to 100 ft, a short exists between 
sockets where less than 100 ft was measured. Repair short and reinsert fuses. 

Refer to section 34.3.11. 

[b] If the resistance measurement is greater than 100 ft, or open, refer to section 34.3.7. 



WIRE NO. CAVITY 


240 A 

150 D 

151 B 

150 E 

241 C 



CONNECTOR 
P/N 12124634 
TERMINAL 
P/N12077412 
CABLE 
P/N 12015193 
SECONDARY 
LOCK 

P/N 12052816 



5-WAY ECM POWER CONNECTOR 


22721 


Figure 34-7 ECM Vehicle Harness Connector 
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34.3.11 Verify Repairs 

Perform the following steps to verify repairs. 

1. Turn vehicle ignition OFF. 

2. Reconnect all connectors. 

3. Turn ignition ON. 

4. Clear codes. 

5. Start and run the engine for one minute. 

6. Stop engine. 

7. Check DDR for codes. 

[a] If no codes are logged, no further troubleshooting is required. 

[b] If code 102/4 and any other codes are logged, all system diagnostics are complete. 
Please review this section from the first step to find the error. Refer to section 34.3.1. 

[c] If code 102/4 is not logged and any other codes are logged, refer to section 9.1. 
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Figure 35-1 


Oil Pressure Sensor 
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35.1 DESCRIPTION OF FLASH CODE 35 

Flash Code 35 indicates that the engine Oil Pressure Sensor (OPS), see Figure 35-1, input to the 
ECM has exceeded 95% (normally >4.75 volts) of the sensor supply voltage. 

This diagnostic condition is typically: 

□ Open sensor return circuit 

□ Sensor signal circuit is shorted to the sensor +5 volt supply 

□ Failed/damaged sensor 

35.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 35 

The SAE J1587 equivalent code for Flash Code 35 is p 100 3, oil pressure circuit high. 

NOTE: 

Code 35 is logged if oil pressure is high, engine is warm, and engine is at idle. 
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35.3 TROUBLESHOOTING FLASH CODE 35 

The following procedure will troubleshoot Flash Code 35. 

35.3.1 Multiple Code Check 

Perform the following steps to check for multiple codes. 

1. Turn vehicle ignition switch ON. 

2. Plug the diagnostic data reader (DDR) into the diagnostic data link (DDL). 

3. Read active codes. 

[a] If code 100/3 and no other codes were logged, refer to section 35.3.2. 

[b] If code 100/3 and any of the following codes were logged: 73/3 or 4, 94/3 or 4, 100/4, 
101/3 or 4, 102/3 or 4, 110/3 or 4, 174/3 or 4, 175/3 or 4, refer to section 90.1. 

35.3.2 Sensor Check 

Perform the following steps to check the sensor. 

1. Turn ignition switch OFF. 

2. Disconnect OPS connector. 

3. Turn ignition ON. 

4. Start and run the engine. 

5. Select engine temperature (COOLANT TEMP or OIL TEMP) on the DDR. 

6. Warm up engine until engine temperature reading is greater than 60°C (140°F). 

7. After warm-up, let engine run at idle. 

8. Read active codes. 

[a] If active code 100/3 and any other codes were logged, refer to section 35.3.5. 

[b] If code 100/4 and any other codes except 100/3 were logged, refer to section 35.3.3. 
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35.3.3 Return Circuit Check 


Perform the following steps to check the 


return circuit. 


1. Turn vehicle ignition OFF. 


2. Disconnect the engine harness connector at the ECM. 

3. Install a jumper wire between pin A and pin B of the OPS harness connector. 
See Figure 35-2. 

4. Measure resistance between sockets P2 and Y2 on the engine harness connector. 


[a] If resistance measurement is less than or equal to 5 D, refer to section 35.3.4. 

[b] If resistance measurement is greater than 5 fi, the return line (#452) is open. Repair 
the open and refer to section 35.3.8. 



Figure 35-2 Engine Harness Connector to Oil Pressure Sensor 
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35.3.4 Check Oil Pressure Sensor Connectors 

Perform the following steps to check the OPS connectors. 

1. Check terminals at the OPS connectors (both the sensor and harness side) for damage: 
bent, corroded and unseated pins or sockets. 

[a] If the terminals and connectors are damaged, repair them and refer to section 35.3.8. 

fb] If the terminals and connectors are not damaged, replace the OPS. 

Refer to section 35.3.8. 

35.3.5 Check for Signal Short to 5 Volt 

Perform the following steps to check for signal open. 

1. Turn vehicle ignition OFF. 

2. Disconnect the engine harness connector at the ECM. 

3. Measure resistance between sockets P2 and W1 on the engine harness connector. 

See Figure 35-3. 

[a] If the resistance measurement is less than or equal to 100 I), the signal line (#530) is 
shorted to the engine +5 volt line (#416). Repair the short and refer to section 35.3.8. 

[b] If the resistance measurement is greater than 100 0, or open, refer to section 35.3.6. 



Figure 35-3 ECM Engine Harness Connector 
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35.3.6 Check for Short to Battery (+) 

Perform the following steps to check for a short to battery (+). 

1. Remove both fuses to the ECM. 

2. Disconnect the vehicle harness and 5-way power connectors at the ECM. See Figure 35-4. 

3. Measure resistance between socket P2 on the engine harness connector and socket B3 
of the vehicle harness connector, and between P2 and the 5-way power harness sockets 
A and C. 

[a] If resistance measurement is greater than 100 D, or open, refer to section 35.3.7. 

[b] If resistance measurement is less than or equal to 100 D, a short exists between 
sockets where less than 100 D resistance was read. Repair short and reinsert fuses. 
Refer to section 35.3.8. 



Figure 35-4 ECM Vehicle Harness Connector 
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35.3.7 Check ECM Connector 

Perform the following steps to check the ECM connector: 

1. Inspect the terminals at the ECM connector (ECM and harness side) for damage: bent, 
corroded, and unseated pins or sockets. 

[a] If the terminals and connector are damaged, repair both and refer to section 35.3.8. 

[b] If the terminals and connector are not damaged, refer to section 35.3.4. 

35.3.8 Verify Repairs 

Perform the following steps to verify repairs: 

1. Turn ignition switch OFF. 

2. Reconnect all connectors. 

3. Turn ignition ON. 

4. Clear codes. 

5. Start and run the engine for one minute. 

6. Stop engine. 

7. Check codes with DDR. 

[a] If no codes are logged, no further troubleshooting is required. 

[b] If code 100/3 is not logged, but other codes are logged, refer to section 9.1. 

[cl If code 100/3 is logged, all system diagnostics are complete. Contact Detroit Diesel 
Technical Service. 
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Figure 36-1 




Oil Pressure Sensor 


31244 
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36.1 DESCRIPTION OF FLASH CODE 36 

Flash Code 36 indicates that the engine Oil Pressure Sensor (OPS), see Figure 36-1, input to the 
ECM has dropped below 5% (normally < 0.25 volts) of the sensor supply voltage. 

This diagnostic condition is typically: 

□ Open sensor signal circuit 

□ Open sensor +5 volt supply circuit 

□ Sensor signal is shorted to sensor return circuit or to ground 

□ Sensor +5 volt supply is shorted to the sensor return circuit 

36.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 36 

The SAE J1587 equivalent code for Flash Code 36 is p 100 4, oil pressure circuit low. 
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36.3 TROUBLESHOOTING FLASH CODE 36 

The following procedure will troubleshoot Flash Code 36. 

36.3.1 Multiple Code Check 

Perform the following steps to check for multiple codes. 

1. Plug the diagnostic data reader (DDR) into the diagnostic data link (DDL). 

2. Turn vehicle ignition switch ON. 

3. Read active codes. 

[a] If code 100/4 and no other codes were logged, refer to section 36.3.2. 

[bj If code 100/4 was logged and none of the following codes were logged: 110/3 
or 4, 174/3 or 4, 175/3 or 4, 101/3 or 4, 102/3 or 4, 73/3 or 4, 94/3 or 4, 100/3, 
refer to section 36.3.2. 

[c] If code 100/4 and any of the following codes were logged: 110/3 or 4, 174/3 or 4, 
175/3 or 4, 101/3 or 4, 102/3 or4,73/3or4, 94/3 or 4, 100/3, refer to section 90.1. 
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36.3.2 Sensor Check 

Perform the following steps to check the sensor. 

1. Turn ignition switch OFF. 

2. Disconnect OPS connector and install a jumper wire between sockets B and C of the 
OPS harness connector. See Figure 36-2. 

3. Turn ignition ON. 

4. Read active codes. 

5. If active codes 100/3 or 4 were logged, proceed with the following: 

[a] If active code 100/4 and any other codes were logged, refer to section 36.3.4. 

[b] If code 100/3 and any other codes except 100/4 were logged, refer to section 36.3.3. 

6. If active codes 100/3 or 4 were not logged, warm up engine until either codes are logged 
or the engine temperature (COOLANT TEMP or OIL TEMP or DDR) has been greater 
than 60°C (140°F) for one minute. 

[a] If active code 100/4 and any other codes were logged, refer to section 36.3.4. 

[b] If code 100/3 and any other codes except 100/4 were logged, refer to section 36.3.3. 



Figure 36-2 Engine Harness Connector to Oil Pressure Sensor 
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36.3.3 Check Oil Pressure Sensor Connectors 

Perform the following steps to check the OPS connectors. 

1. Turn ignition OFF. 

2. Check terminals at the OPS connectors (both the sensor and harness side) for damage: 
bent, corroded and unseated pins or sockets. 

[a] If the terminals and connectors are damaged, repair them and refer to section 36.3.12. 

[b] If the terminals and connectors are not damaged, replace the OPS. 

Refer to section 36.3.12. 

36.3.4 Check for +5 Volts 

Perform the following steps to check for +5 volts. 

1. Turn vehicle ignition OFF. 

2. Remove jumper wire. 

3. Turn ignition ON. 

4. Measure voltage on OPS harness connector, socket C (red lead) to socket A (black lead). 

[a] If the voltage measurement is less than 4 volts, refer to section 36.3.8. 

[b] If the voltage measurement is greater than 6 volts, refer to section 36.3.10. 

[c] If the voltage measurement is between 4 and 6 volts, refer to section 36.3.5. 


36-6 


All information subject to change without notice. 
6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 



DDEC ® III/IV SINGLE ECM TROUBLESHOOTING GUIDE 


36.3.5 Check for Signal Open 

Perform the following steps to check for signal open. 

1. Turn the ignition OFF. 

2. Disconnect the engine harness connector at the ECM. See Figure 36-3. 

3. Install a jumper wire between sockets A and B of the OPS harness connector. 

4. Measure resistance between sockets P2 and Y2 on the engine harness connectors. 

[a] If the resistance measurement is less than or equal to 5 ft, refer to section 36.3.11. 

[b] If the resistance measurement is greater than 5 fl or open, the signal line (#530) is 
open. Repair the open and refer to section 36.3.12. 



Figure 36-3 Engine Harness Connector to Oil Pressure Sensor 
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36.3.6 Check for Short 


Perform the following steps to check for a short. 

1. Remove jumper wire. 

2. Measure resistance between socket P2 and a good ground. Also measure resistance 
between P2 and Y2. 


[a] If both resistance measurements are greater than 100 tt or open, replace OPS. 

Refer to section 36.3.12. 

[b] If either resistance measurement is less than 100 ft, the signal line (#530) is shorted 
to the return line (#452) or battery ground. Repair short and refer to section 36.3.12. 


36.3.7 Check ECM Connectors 


Perform the following steps to check ECM connectors. 

1. Check terminals at the ECM harness connector (both ECM and harness side) for damage: 
bent, corroded and unseated pins or sockets. Check W1, P2 and Y2 terminals and pins 
at ECM. 

[a] If the terminals and connectors are damaged, repair them and refer to section 36.3.12. 

[b] If the terminals and connectors are not damaged, reprogram the ECM. 

Refer to section 36.3.12. 
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36.3.8 Check for Open +5 Volt Line 

Perform the following steps to check for open +5 volt line. 

1. Turn ignition OFF. 

2. Disconnect the engine harness connectors at the ECM. 

3. Install a jumper wire between pins A and C of the OPS connector. 

4. Measure resistance between sockets W1 and Y2 on the engine harness connector. 

[a] If the resistance measurement is less than or equal to 5 fl, refer to section 36.3.9. 

[b] If the resistance measurement is greater than 5 ft or open, the engine +5 volt line 
(#416) is open. Repair the open and refer to section 36.3.12. 

36.3.9 Check for Short 

Perform the following steps to check for a short. 

1. Remove jumper wire. 

2. Measure resistance between sockets A and C on the OPS harness connector. Also measure 
resistance between socket C and a good ground. 

[a] If either resistance measurement is less than or equal to 100 Q, the engine +5 volt 
line (#416) is shorted to the return line (#452) or battery ground. Repair the short 
and refer to section 36.3.12. 

[b] If the resistance measurement is greater than 100 fl or open, replace OPS and 
refer to section 36.3.12. 
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36.3.10 Check for Short to Battery + 


Perform the following steps to check for a short to battery. 


1. Remove both fuses to the ECM. 

2. Disconnect the vehicle harness and 5-way power connectors at the ECM. See Figure 36-4. 

3. Measure resistance between socket W] on the engine harness connector and socket B3 
of the vehicle harness connector, and between W1 and the 5-way power harness sockets 
A and C. 


[a] If resistance measurement is greater than 100 fl, or open, replace OPS. 

Refer to section 36.3.12. 

[b] If resistance measurement is less than or equal to 100 fl, a short exists between 
sockets where less than 100 fJ resistance was read. Repair short and reinsert fuses. 
Refer to section 36.3.12. 


ECM VEHICLE HARNESS CONNECTOR 
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Figure 36-4 ECM Vehicle Harness Connector 
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36.3.11 Check for Short to Ground 

Perform the following steps to check for a short to ground. 

1. Turn vehicle ignition OFF. 

2. Remove jumper wire. 

3. Measure resistance between sockets P2 and Y2 on the engine harness connector. 

See Figure 36-5. 

[a] If resistance measurement is greater than 100 fl, or open, refer to section 36.3.6. 

[b] If resistance measurement is less than or equal to 100 the signal line (#530) and 
return line (#452) are shorted together. Repair the short. Refer to section 36.3.12. 



Figure 36-5 Engine Harness Connector to Oil Pressure Sensor 
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36.3.12 Verify Repairs 

Perform the following steps to verify repairs. 

1. Turn ignition switch OFF. 

2. Reconnect all connectors. 

3. Turn ignition ON. 

4. Clear codes. 

5. Start and run the engine for one minute. 

6. Stop engine. 

7. Check DDR for codes. 

[a] If no codes are logged, troubleshooting is complete. 

Ib] If code 100/4 is not logged, and other codes are logged, refer to section 9.1. 

[c] If code 100/4 is logged, and other codes are logged, all system diagnostics 
are complete. Please review this section from the first step to find the error. 
Refer to section 36.3.1. 
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Figure 37-1 


Fuel Pressure Sensor 
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37.1 DESCRIPTION OF FLASH CODE 37 

Flash Code 37 indicates that the engine Fuel Pressure Sensor (FPS), see Figure 37-1, input to the 
ECM has exceeded 95% (normally >4.75 volts) of the sensor supply voltage. 

This diagnostic condition is typically: 

□ Open sensor return circuit 

□ Sensor signal circuit is shorted to the sensor +5 volt supply 

NOTE: 

Require fuel pressure >60 psi. 

37.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 37 

The SAE J1587 equivalent code for Flash Code 37 is p 094 3. 
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37.3 TROUBLESHOOTING FLASH CODE 37 

The following procedure will troubleshoot Flash Code 37. 

37.3.1 Multiple Code Check 

Perform the following steps to check for multiple codes. 

1. Turn ignition ON. 

2. Plug the diagnostic data reader (DDR) into the diagnostic data link (DDL). 

3. Read active codes. 

[a] If active code 94/3 was logged, and no other codes were logged, refer to section 37.3.2. 

[b] If active code 94/3 and any or all of the following codes were logged, 110/3 or 
4, 174/3 or 4, 175/3 or 4, 101/3 or 4, 102/3 or 4, 100/3 or 4, 94/4, 73/3 or 4, 
refer to section 90.1. 

37.3.2 Sensor Check 

Perform the following steps to check the sensor. 

1. Turn ignition switch OFF. 

2. Disconnect FPS connector. See Figure 37-2. 

3. Turn ignition ON. 

4. Start and run engine. 

5. Select Engine Temperature (COOLANT TEMP & OIL) on DDR. 

6. Warm up engine until engine temperature reading is greater than 60°C (140°F). 

7. Leave engine running at idle after warm-up. Run for five minutes. 

8. Read active codes. 

[a] If active code 94/3 and any other codes were logged, refer to section 37.3.5. 


37-4 


AH information subject to change without notice. 
6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 




DDEC ® II1/IV SINGLE ECM TROUBLESHOOTING GUIDE 


[b] If active code 94/4 and any other codes except 94/3 were logged, 
refer to section 37.3.3. 



Figure 37-2 Engine Harness Connector to Fuel Pressure Sensor 
37.3.3 Return Circuit Check 

Perform the following steps to check the return circuit. 

1. Turn vehicle ignition OFF. 

2. Disconnect the engine harness connector at the ECM. 

3. Install a jumper wire between pins A and B of the FPS harness connector. 

4. Measure resistance between sockets M1 and Y2 on the engine harness connectors. 

[a] If resistance measurement is less than or equal to 5 SI, refer to section 37.3.4. 

[b] If resistance measurement is greater than 5 12, or open, the return line (#452) is open. 
Repair the open and refer to section 37.3.9. 
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37.3.4 Check Fuel Pressure Sensor Connectors 

Perform the following steps to check the FPS connectors. 

1. Inspect terminals at the FPS connectors (both the sensor and harness side) for damage: 
bent, corroded, and unseated pins or sockets. 

[a] If the terminals and connectors are damaged, repair them and refer to section 37.3.9. 

[b] If the terminals and connectors are not damaged, replace the FPS and 
refer to section 37.3.9. 

37.3.5 Check for Short 

Perform the following steps to check for a short. 

1. Turn ignition OFF. 

2. Disconnect the engine harness connectors at the ECM. 

3. Measure resistance between sockets W1 and M1 on the engine harness connector. 

[a] If the resistance measurement is greater than 100 O or open, refer to section 37.3.6. 

[b] If the resistance measurement is less than or equal to 100 fi, the signal line (#905) 
shorted to the engine +5 volt line (#416). Repair the short and refer to section 37.3 
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37.3.6 Check for Short to Battery + 


Perform the following steps to check for a short to battery. 

1. Remove both fuses to the ECM. 

2. Disconnect the vehicle harness and 5-way power connectors at the ECM. See Figure 37-3. 

3. Measure resistance between socket M1 on the engine harness connector and socket B3 
of the vehicle harness connector, and between M1 and the 5-way power harness sockets 
A and C. 

[a] If the resistance measurement is greater than 1,000 Q or open, refer to section 37.3.8. 

[b] If the resistance measurement is less than or equal to 1,000 SI, a short exists between 
sockets where less than 1,000 f! was measured. Repair short and reinsert fuses. 
Refer to section 37.3.9. 


ECM VEHICLE HARNESS CONNECTOR 

1 2 3 




Figure 37-3 ECM Vehicle Harness Connector 
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37.3.7 Final Check 

Perform the following steps to do a final check. 

1. Reconnect all connectors. 

2. Turn vehicle ignition ON. 

3. Clear codes. 

4. Start and run the engine for one minute. 

5. Stop engine. 

6. Check DDR for codes. 

[a] If no codes are logged, troubleshooting is complete. 

[b] If active code 94/3 is logged, reprogram the ECM. Refer to section 37.3.9. 

[c] If any codes except code 94/3 are logged, refer to section 9.1. 

37.3.8 Check ECM Connector 

Perform the following steps to check the ECM connector. 

1. Inspect terminals at the ECM connector (both the ECM and harness side) for damage: 
bent, corroded, and unseated pins or sockets. 

[a] If terminals and connectors are damaged, repair them. Refer to section 37.3.9. 

[b] If terminals and connectors are not damaged, replace the FPS. Refer to section 37.3.7. 
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37.3.9 Verify Repairs 

Perform the following steps to verify repairs. 

1. Turn ignition switch OFF. 

2. Reconnect all connectors. 

3. Turn ignition ON. 

4. Clear codes. 

5. Start and run the engine for one minute. 

6. Stop engine. 

7. Check DDR for codes. 

[a] If no codes are logged, no further troubleshooting is required. 

[b] If code 94/3 is not logged, and other codes are logged, refer to section 9.1. 

[c] If code 94/3 is logged, and other codes are logged, all system diagnostics 
are complete. Please review this section from the first step to find the error. 
Refer to section 37.3.1. 
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38.1 DESCRIPTION OF FLASH CODE 38 

Flash Code 38 indicates that the engine Fuel Pressure Sensor (FPS), see Figure 38-1, input to the 
ECM has dropped below 5% (normally < 0.25 volts) of the sensor supply voltage. 

This diagnostic condition is typically: 

□ Open sensor signal circuit 

□ Open sensor +5 volt supply circuit 

□ Sensor signal is shorted to sensor return circuit or to ground 

□ Sensor +5 volt supply is shorted to the sensor return circuit 

38.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 38 

The SAE J1587 equivalent code for Flash Code 38 is p 094 4. 
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38.3 TROUBLESHOOTING FLASH CODE 38 

The following procedure will troubleshoot Flash Code 38. 

38.3.1 Multiple Code Check 

Perform the following steps to check for multiple codes. 

1. Tum vehicle ignition switch ON. 

2. Plug the diagnostic data reader (DDR) into the diagnostic data link (DDL). 

3. Read active codes. 

[a] If active code 94/4 and no other codes were logged, refer to section 38.3.2. 

[b] If active code 94/4 and any or all of the following codes were logged, 94/3, 100/3 or 
4, 101/3 or 4, 110/3 or 4, 174/3 or 4, 175/3 or 4, refer to section 90.1. 

[c] If active code 94/4 and codes other than the following codes were logged, 94/3, 100/3 
or 4, 101/3 or 4, 110/3 or 4, 174/3 or 4, 175/3 or 4, refer to section 38.3.2. 

38.3.2 Sensor Check 

Perform the following steps to check the sensor. 

1. Tum ignition switch OFF. 

2. Disconnect FPS connector and install a jumper wire between sockets B and C of the 
FPS harness connector. See Figure 38-2. 

3. Tum ignition ON. 

4. Read logged codes. 

5. If active codes 94/3 or 4 are not logged, start and run the engine until either these active 
codes display or engine temperature (COOLANT TEMP & OIL on DDR) has been greater 
than 60°C (140°F) for more than one minute. 

[a] If active code 94/4 and any other codes are logged, refer to section 38.3.4. 
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[b] 


If active code 94/3 and any other codes except code 94/4 are logged, check to ensure 
ECM and FPS connectors are wired properly. Refer to section 38.3.3. 


ECM 



228 \0 


Figure 38-2 Engine Harness Connector to Fuel Pressure Sensor 


38.3.3 


Check Fuel Pressure Sensor Connectors 


Perform the following steps to check the FPS connectors. 

1. Inspect terminals at the FPS connectors (both the sensor and harness side) for damage: 
bent, corroded, and unseated pins or sockets. 


[a] 

[b] 



If the terminals and connectors are damaged, repair them and refer to section 38.3.12. 

If the terminals and connectors are not damaged, replace the FPS and 
refer to section 38.3.12. 
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38.3.4 Check for +5 Volts 

Perform the following steps to check for +5 volts. 

1. Turn vehicle ignition OFT. 

2. Remove jumper wire. 

3. Turn ignition ON. 

4. Measure voltage on FTPS harness connector, socket C to socket A. See Figure 38-3. 

[a] If the voltage measurement is greater than 6 volts, refer to section 38.3.9. 

[b] If the voltage measurement is less than 4 volts, refer to section 38.3.7. 

[c] If the voltage measurement is between 4 and 6 volts, refer to section 38.3.5. 



Figure 38-3 Engine Harness Connector to Fuel Pressure Sensor 
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38.3.5 Check for Signal Open 

Perform the following steps to check for signal open. 

1. Turn vehicle ignition OFF. 

2. Disconnect engine harness connector at the ECM. 

3. Install a jumper wire between pins A and B of the FPS harness connector. 

4. Measure resistance between sockets Ml and Y2 on the engine harness connector. 

[a] If resistance measurement is less than or equal to 5 fi refer to section 38.3.10. 

[b] If the resistance measurement is greater than 5 ft or open, the signal line (#905) or 
return line (#452) is open. Repair the open and refer to section 38.3.12. 

38.3.6 Check ECM Connectors 

Perform the following steps to check the ECM connectors. 

1. Check terminals at the ECM harness connector (both ECM and harness side) for damage: 
bent, corroded, and unseated pins or sockets. Check Wl, M1 and Y2 terminals at ECM. 

[a] If terminals and connectors are damaged, repair them. Refer to section 38.3.12. 

[b] If terminals and connectors are not damaged, install a test ECM. 

Refer to section 38.3.12. 
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38.3.7 Check for Open +5 Volt Line 

Perform the following steps to check for open +5 volt line. 

1. Turn vehicle ignition OFF. 

2. Disconnect the engine harness connectors at the ECM. 

3. Install a jumper wire between sockets A and C of the FPS harness connector. 

See Figure 38-4. 

4. Measure resistance between sockets W1 and Y2 on the engine harness connector. 

[a] If resistance measurement is less than or equal to 5 fl refer to section 38.3.8. 

[b] If the resistance measurement is greater than 5 ft or open, the engine +5 volt line 
(#416) is open. Repair the open and refer to section 38.3.12. 



Figure 38-4 Engine Harness Connector to Fuel Pressure Sensor 

38.3.8 Check for Short 

Perform the following steps to check for a short. 

1. Remove jumper wire. 

2. Measure resistance between sockets A and C of the FPS harness connector. 

[a] If the resistance measurement is greater than 100 ft or open, refer to section 38.3.11. 

[b] If the resistance measurement is less than or equal to 100 ft, the return line (#452) is 
shorted to the engine +5 volt line (#416). Repair the short and refer to section 38.3.12. 
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38.3.9 Check for Short to Battery + 


Perform the following steps to check for a short to battery. 


1. Remove both fuses to the ECM. 

2. Disconnect the vehicle harness and 5-way power connectors at the ECM. See Figure 38-5. 

3. Measure resistance between socket W1 on the engine harness connector and socket B3 
of the vehicle harness connector, and between W1 and the 5-way power harness sockets 
A and C. 

[a] If the resistance measurement is greater than 1,000 ft or open, refer to section 38.3.11. 

[b] If the resistance measurement is less than or equal to 1,000 ft, a short exists between 
sockets where less than 1,000 ft was measured. Repair short and reinsert fuses. 
Refer to section 38.3.12. 
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Figure 38-5 ECM Vehicle Harness Connector 
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38.3.10 Check for Short to Ground 

Perform the following steps to check for a short to ground. 

1. Turn ignition switch OFF. 

2. Remove jumper wires. 

3. Measure resistance between sockets Ml and Y2 on the engine harness connector. Also 
measure resistance between socket M1 and a good ground. 

[a] If both resistance measurements are greater than 100 ft or open, 
refer to section 38.3.11. 

[b] If either resistance measurement is less than or equal to 100 Q, the signal line (#905) 
and return line (#452) are shorted together, or the signal line (#905) is shorted to 
battery ground. Repair the short. Refer to section 38.3.12. 

38.3.11 Replace Fuel Pressure Sensor 

Perform the following steps to replace the FPS. 

1. Turn ignition switch OFF. 

2. Replace FPS. 

3. Reconnect all connectors. 

4. Turn ignition ON. 

5. Clear codes. 

6. Start and run the engine for one minute. 

[a] If check engine light comes on, refer to section 38.3.6. 

[b] If check engine light does not come on, refer to section 38.3.12. 


38-10 


All Information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 



DDEC® III/IV SINGLE ECM TROUBLESHOOTING GUIDE 

38.3.12 Verify Repairs 

Perform the following steps to verify repairs. 

1. Turn ignition switch OFF. 

2. Reconnect all connectors. 

3. Turn ignition ON. 

4. Clear codes. 

5. Start and run the engine for one minute. 

6. Stop engine. 

7. Check DDR for codes. 

[a] If no codes are logged, troubleshooting is complete. 

[b] If code 94/4 is not logged, and other codes are logged, refer to section 9.1. 

[c] If code 94/4 is logged, and other codes are logged, all system diagnostics 
are complete. Please review this section from the first step to find the error. 

Refer to section 38.3.1. 
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39.1 DESCRIPTION OF FLASH CODE 39 

This manual was designed to have the section number equal to the Flash Code for troubleshooting. 
This section is intentionally left blank. 

No DDEC code is currently assigned to this number. If changes occur, notification will be sent 
from DDC. 


All information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 


39-3 




39-4 


M information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 



40 FLASH CODE 40 


Section Page 

40.1 DESCRIPTION OF FLASH CODE 40 . 40- 3 




40-2 


AH information subject to change without notice. 
6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 



DDE<y I1I/IV SINGLE ECM TROUBLESHOOTING GUIDE 


40.1 DESCRIPTION OF FLASH CODE 40 

This manual was designed to have the section number equal to the Flash Code for troubleshooting. 
This section is intentionally left blank. 

No DDEC code is currently assigned to this number. If changes occur, notification will be sent 
from DDC. 
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Figure 41-1 


Synchronous Reference Sensor and Tinning Reference Sensor 
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41.1 DESCRIPTION OF FLASH CODE 41 


Flash Code 41 indicates that the ECM has detected extra Synchronous Reference Sensor pulses, 
or the ECM has detected missing Timing Reference Sensor pulses, see Figure 41-1. 


41.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 41 

The SAE J1587 equivalent code for Flash Code 41 is s 021 0. 
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41.3 TROUBLESHOOTING FLASH CODE 41 

The following procedure will troubleshoot Flash Code 41. 

41.3.1 Check for Signal Open 

Perform the following steps to check for signal open. 

1. Turn ignition OFF. 

2. Disconnect engine harness connector at the ECM. See Figure 41-2. 

3. Read resistance between sockets T1 and T2 on the engine harness connector. 

[a] If the resistance reading is less than or equal to 200 fI, refer to section 41.3.2. 

[b] If the resistance reading is greater than 200 Q or open, refer to section 41.3.3. 



Figure 41 -2 Engine Harness Connector 
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41.3.2 Check for Short 


Perform the following steps to check for a short. 

1. Disconnect the TRS connector. 


2. Measure resistance between sockets T1 and T2 on the engine harness connector. 

See Figure 41-3. 

3. Measure resistance between socket T1 and ground, and between socket T2 and ground. 

[a] If the resistance measurement is greater than 10,000 $2 or open, refer to section 41.3.4. 

[b] If the resistance measurement is less than or equal to 10,000 f2, a short exists between 
#110 and #109 or where less than 10,000 Q resistance was read. Repair the short. 
Refer to section 41.3.15. 



All information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 


41-5 






4U TROUBLESHOOTING FLASH CODE 41 _ ___ 

41.3.3 Open Timing Reference Sensor Line Check 

Perform the following steps to check the open TRS line. 

1. Disconnect the TRS connector. 

2. Install a jumper wire between sockets A and B of the TRS harness connector. 

3. Measure resistance between sockets T1 and T2 on the engine harness connector. 

[a] If the resistance measurement is less than or equal to 5 0, refer to section 41.3.4. 

[b] If the resistance measurement is greater than 5 fi, or open, the signal line #110 or 
return line #109 is open. Repair the open. Refer to section 41.3.15. 

41.3.4 Check Timing Reference Sensor Resistance 

Perform the following steps to check TRS resistance. 

1. Measure resistance of TRS across sensor connector pins A and B. See Figure 41-4. 

[a] If the resistance measurement is greater than 200 fl, refer to section 41.3.12. 

[b] If the resistance measurement is less than 100 fi, refer to section 41.3.12. 

[c] If the resistance measurement is between 100 and 200 fi, refer to section 41.3.5. 



Figure 41 -4 Engine Harness Connector to Timing Reference Sensor 
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41.3.5 Check Timing Reference Sensor / Synchronous Reference Sensor 
Gap 

Perform the following steps to check the TRS/SRS gap. 

1. Bar the engine until the TRS is over a TRS tooth of the pulse wheel. 

2. Check the gap between TRS and the tooth of the pulse wheel (0.020 to 0.040 in.). A 
depth micrometer can be used. 

[a] If the gap setting is correct, refer to section 41.3.6. 

[b] If the gap setting is not correct, adjust the TRS/SRS until the gap setting is 
correct. If the problem returns, the pulse wheel may be loose or bad or damaged. 
Refer to section 41.3.15. 

41.3.6 Synchronous Reference Sensor Code Check 

Perform the following steps to check for SRS code. 

1. Check for SRS code. 

[a] If code 21/1 is not logged, refer to section 41.3.7. 

[b] If code 21/1 is logged, refer to section 41.3.8. 

41.3.7 Check ECM Connectors 

Perform the following steps to check the ECM connectors. 

1. Check terminals at the ECM engine harness connectors (both the ECM and harness side) 
for damage: bent, corroded, and unseated pins or sockets. 

[a] If terminals and connectors are damaged, repair them. Refer to section 41.3.15. 

[b] If terminals and connectors are not damaged, install a test ECM. 

Refer to section 41.3.15. 
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41.3.8 Synchronous Reference Sensor Resistance Check 

Perform the following steps to check SRS resistance. 

1. Measure resistance between sockets SI and S2 on the engine harness connector. 
See Figure 41-5. 

[a] If measured resistance is greater than 200 ft , or open, refer to section 41.3.10. 

[b] If measured resistance is less than 200 Q , or open, refer to section 41.3.9. 
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41.3.9 Check for Short 


Perform the following steps to check for a short. 

1. Disconnect the SRS connector. 

2. Measure resistance between sockets S1 and S2 on the engine harness connector. 

[a] If measured resistance is greater than 10,000 fI, or open, refer to section 41.3.11. 

[b] If measured resistance is less than or equal to 10,000 fI, the signal line #111 is 
shorted to the return line #112. Repair the short. Refer to section 41.3.15. 


41.3.10 Open Synchronous Reference Sensor Line Check 


Perform the following steps to check for an open SRS line. 

1. Disconnect the SRS connector. 

2. Install a jumper wire between sockets A and B of the SRS harness connectors. 

3. Measure resistance between sockets SI and S2 on the engine harness connector. 

[a] If measured resistance is less than or equal to 5 f l, refer to section 41.3.11. 

[b] If measured resistance is greater than 5 fl, or open, the signal line #111 or return line 
#112 is open. Repair the open and refer to section 41.3.15. 


41.3.11 


Synchronous Reference Sensor Test 


Perform the following steps to test the SRS. 

1. Measure resistance of SRS across the sensor connector pins A and B. 

[a] If measured resistance is less than or equal to 100 fi, refer to section 41.3.13. 

[b] If measured resistance is greater than 200 fl, refer to section 41.3.13. 

[c] If measured resistance is between 100 and 200 S2, refer to section 41.3.7. 
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41.3.12 Check Timing Reference Sensor Connectors 

Perform the following steps to check TRS connectors. 

1. Check terminals at the TRS (both the TRS and harness side) for damage: bent, corroded, 
and unseated pins or sockets. See Figure 41-6. 

[a] If terminals and connectors are damaged, repair them. Refer to section 41.3.15. 

[b] If terminals and connectors are not damaged, replace the TRS. Refer to section 41.3.14. 



Figure 41-6 Engine Harness Connector to Synchronous Reference Sensor 

41.3.13 Check Synchronous Reference Sensor Connectors 

Perform the following steps to check the SRS connectors. 

1. Check terminals at the SRS (both the SRS and harness side) for damage: bent, corroded, 
and unseated pins or sockets, or bad contacts. 

[a] If terminals and connectors are damaged, repair them. Refer to section 41.3.15. 

[b] If terminals and connectors are not damaged, replace the SRS. Refer to section 41.3.14. 
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41.3.14 Verify Synchronous Reference Sensor / Timing Reference Sensor 

Perform the following steps to verify operation of the SRS/TRS. 

1. Reconnect all connectors. 

2. Turn vehicle ignition ON. 

3. Clear codes. 

4. Start and run the engine for one minute. 

5. Stop engine. 

6. Check DDR for codes. 

[a] If no codes are logged, troubleshooting is complete. 

[b] If code 21/0 and any other codes are logged, and the SRS was not replaced, 
refer to section 41.3.6. 

[c] If any codes except code 21/0 are logged, refer to section 9.1. 

41.3.15 Verify Repairs 

Perform the following steps to verify repairs. 

1. Turn vehicle ignition OFF. 

2. Reconnect all connectors. 

3. Turn vehicle ignition ON. 

4. Clear codes. 

5. Start and run the engine for one minute. 

6. Stop engine. 

7. Check DDR for codes. 

[a] If no codes are logged, troubleshooting is complete. 

[b] If code 21/0 and any other codes are logged, all system diagnostics are complete. 
Review this section to find the error. Refer to section 41.3.1 or contact Detroit Diesel 
Technical Service. 

[c] If any codes except code 21/0 are logged, refer to section 9.1. 


Alt information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 


41-11 




41-12 


Ail information subject to change without notice. 
6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 




42 FLASH CODE 42 - TOO FEW SRS 


Section Page 

42.1 DESCRIPTION OF FLASH CODE 42. 42- 3 

42.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 42 . 42- 3 

42.3 TROUBLESHOOTING FLASH CODE 42 . 42- 4 





TIMING SYNCHRONOUS - 

REFERENCE SENSOR REFERENCE SENSOR SRS 

(TRS) (SRS) 

31245 


Figure 42-1 Synchronous Reference Sensor and Timing Reference Sensor 
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42.1 DESCRIPTION OF FLASH CODE 42 

Flash Code 42 indicates that the ECM has detected missing Synchronous Reference Sensor (SRS) 
pulses, or the ECM has detected extra Timing Reference Sensor (TRS) pulses, see Figure 42-1. 

42.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 42 

The SAE J1587 equivalent code for Flash Code 42 is s 021 1. 
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42.3 TROUBLESHOOTING FLASH CODE 42 

The following procedure will troubleshoot Flash Code 42. 

42.3.1 Resistance Check 

Perform the following steps to check resistance. 

1. Turn vehicle ignition OFF. 

2. Disconnect engine harness connector at ECM. 

3. Measure resistance between sockets SI and S2 on the engine harness connector. 

See Figure 42-2. 

[a] If the resistance measurement is less than or equal to 200 SI, refer to section 42.3.2. 

[b] If the resistance measurement is greater than 200 SI or open, refer to section 42.3.3. 



Figure 42-2 ECM Engine Harness Connector 
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42.3.2 Check for Short 

Perform the following steps to check for a short. 

1. Disconnect the SRS Connector. 

2. Measure resistance between sockets S1 and S2 on the engine harness connector. 

See Figure 42-3. 

3. Measure resistance between socket SI and ground, and between socket S2 and ground. 

[a] If the resistance measurement is less than or equal to 10,000 ft, a short exists. Repair 
the short. Refer to section 42.3.16. 

[b] If the resistance measurement is greater than 10,000 ft, or open, refer to section 42.3.4. 



Figure 42-3 Engine Harness Connector to Synchronous Reference Sensor 
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42.3.3 Open Synchronous Reference Sensor Line Check 

Perform the following steps to check for an open SRS line. 

1. Disconnect the SRS connector. 

2. Install a jumper wire between sockets A and B of the SRS harness connector. 

See Figure 42-4. 

3. Measure resistance between sockets SI and S2 on the engine harness connector. 

[a] If the resistance measurement is less than or equal to 5 ft, refer to section 42.3.4. 

[bj If the resistance measurement is greater than 5 ft or open, the signal line (#111) or 
return line (#112) is open. Repair the open. Refer to section 42.3.16. 



Figure 42-4 Engine Harness Connector to Synchronous Sensor 
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42.3.4 Synchronous Reference Sensor Test 

Perform the following steps to test the SRS. 

1. Measure resistance of SRS across the sensor connector pins A and B. 

[a] If the resistance measurement is less than or equal to 100 Cl, refer to section 42.3.12. 

[b] If the resistance measurement is greater than 200 fl, refer to section 42.3.12. 

[c] If the resistance measurement is between 100 and 200 Cl, refer to section 42.3.5. 

42.3.5 Check Synchronous Reference Sensor Gap 

Perform the following steps to check the SRS gap. 

1. Bar engine until SRS is over the SRS pin. 

2. Check the gap between SRS and the pin. 

[a] If the gap setting is correct (0.020 - 0.040 in.), refer to section 42.3.6. A depth 
micrometer can be used. 

[b] If the gap setting is not correct, adjust the SRS until the gap setting is correct. If the 
problem returns, the pulse wheel may be loose or bad. Refer to section 42.3.16. 

42.3.6 Check for Timing Reference Sensor Code 

Perform the following steps to check for TRS code. 

1. Check for TRS code. 

[a] If code 21/0 is not logged, refer to section 42.3.7. 

[b] If code 21/0 is logged, refer to section 42.3.8. 
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42.3.7 Check ECM Connectors 

Perform the following steps to check the ECM connectors. 

1. Check terminals at the ECM engine harness connectors (both the ECM and harness side) 
for damage: bent, corroded, and unseated pins or sockets. See Figure 42-5. 

[a] If terminals and connectors are damaged, repair them. Refer to section 42.3.16. 

[b] If terminals and connectors are not damaged, refer to section 42.3.15. 



Figure 42-5 


Engine Harness Connector to Synchronous Sensor 
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42.3.8 Timing Reference Sensor Resistance Check 

Perform the following steps to check TRS resistance. 

1. Remove the engine harness connector. 

2. Measure resistance between sockets T1 and T2 on the engine harness connector. 

See Figure 42-6. 

[a] If the resistance measurement is greater than 200 fl, refer to section 42.3.10. 

[b] If the resistance measurement is less than or equal to 200 Q, refer to section 42.3.9. 



42.3.9 Check for Short 

Perform the following steps to check for a short. 

1. Disconnect the TRS connector. 

2. Measure resistance between sockets T1 and T2 on the engine harness connector. 

[a] If measured resistance is greater than 10,000 fl, or open, refer to section 42.3.11. 

[b] If measured resistance is less than or equal to 10,000 fl, the signal line (#110) is 
shorted to the return line (#109). Repair the short. Refer to section 42.3.16. 
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42.3.10 Open Timing Reference Sensor Line Check 

Perform the following steps to check for an open TRS line. 

1. Disconnect the TRS connector. 

2. Install a jumper wire between sockets A and B of the TRS harness connector. 

See Figure 42-7. 

3. Measure resistance between sockets T1 and T2 on the engine harness connector. 

[a] If the resistance measurement is less than or equal to 5 0, refer to section 42.3.11. 

[b] If the resistance measurement is greater than 5 0, or open, the signal line (#110) or 
return line (#109) is open. Repair the open. Refer to section 42.3.16. 



Figure 42-7 Engine Harness Connector to Timing Reference Sensor 
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42.3.11 Timing Reference Sensor Test 

Perform the following steps to test the TRS. 

I. Measure resistance of TRS across the sensor connector pins A and B. 

[a] If the resistance measurement is greater than 200 fi, refer to section 42.3.13. 

[b] If the resistance measurement is less than 100 fl, refer to section 42.3.13. 

[c] If the resistance measurement is between 100 and 200 fi, refer to section 42.3.7. 


42.3.12 Check Synchronous Reference Sensor Connectors 


Perform the following steps to check the SRS connectors. 

1. Check terminals at the SRS (both the SRS and harness side) for damage: bent, corroded, 
and unseated pins or sockets, or a bad contact. See Figure 42-8. 

[a] If terminals and connectors are damaged, repair them. Refer to section 42.3.16. 

[b] If terminals and connectors are not damaged, replace the SRS. Refer to section 42.3.14. 
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42.3.13 Check Timing Reference Sensor Connectors 

Perform the following steps to check the TRS connectors. 

1. Check terminals at the TRS (both the TRS and harness end) for damage: bent, corroded, 
and unseated pins or sockets or bad contacts. See Figure 42-9. 

[a] If terminals and connectors are damaged, repair them. Refer to section 42.3.16. 

[b] If terminals and connectors are not damaged, replace the TRS. Refer to section 42.3.14. 



Figure 42-9 Engine Harness Connector to Timing Reference Sensor 
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42.3.14 Verify Synchronous Reference Sensor / Tinning Reference Sensor 

Perform the following steps to verify operation of the SRS/TRS. 

1. Turn vehicle ignition OFF. 

2. Reconnect all connectors. 

3. Clear codes. 

4. Start and run the engine for one minute. 

5. Stop engine. 

6. Check DDR for codes. 

[a] If no codes are logged, troubleshooting is complete. 

[b] If any codes except code 21/1 are logged, refer to section 9.1. 

[c] If code 21/1 and any other codes are logged, and the TRS was not replaced, 
refer to section 42.3.6. 

[d] If code 21/1 and any other codes are logged, and the TRS was replaced, 
refer to section 42.3.15. 
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42.3.15 Verify Cranking Voltage 

Perform the following steps to verify cranking voltage. 

1. Turn vehicle ignition OFF. 

2. Connect all connectors. 

3. Connect 12 volt from a fully charged battery to the 5-pin power connector. 

See Figure 42-10. 

4. Connect to ECM. 

5. Start engine. 

[a] If engine starts, check the battery. If a voltage equalizer is installed, check the 
operation of the equalizer. If the equalizer is not working, refer to section 42.3.16. 

[b] If the engine does not start, replace the ECM. Refer to section 42.3.16. 



Figure 42-10 5-Way ECM Engine Power Connector 
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42.3.16 Verify Repairs 

Perform the following steps to verify repairs. 

1. Turn vehicle ignition OFF. 

2. Reconnect all connectors. 

3. Turn vehicle ignition ON. 

4. Clear codes. 

5. Start and run the engine for one minute. 

6. Stop engine. 

7. Check DDR for codes. 

[a] If no codes are logged, troubleshooting is complete. 

[b] If code 21/1 and any other codes are logged, all system diagnostics are complete. 
Review this section to find the error. Refer to section 42.3.1. 

[c] If any codes except code 21/1 are logged, refer to section 9.1. 


* 
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Figure 43-1 



Coolant Level Sensor 


31252 
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43.1 DESCRIPTION OF FLASH CODE 43 

Flash Code 43 indicates that the ECM has detected that the engine coolant level has dropped 
below the recommended safe operating range, see Figure 43-1. 

There is a significant difference between the coolant level sensors used in Detroit Diesel 
Electronic Controls (DDEC) II and DDEC III applications. 

□ Externally, the sensors physically look the same. 

□ The sensor used for the DDEC II system has a black colored connector. 

□ The sensor used for the DDEC III system has an off-white colored connector. 

A coolant level module must be used with all coolant level sensors for DDEC II applications. All 
DDEC III applications, except Volvo, do not require a coolant level module. 

43.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 43 

The SAE J1587 equivalent code for Flash Code 43 is p 111 I. 
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43.3 TROUBLESHOOTING FLASH CODE 43 

The following procedure will troubleshoot Flash Code 43. 

43.3.1 Coolant Level Low 

Perform the following steps to diagnose the coolant level low. 

1. Turn ignition ON; plug in DDR. 

2. Read active codes. 

[a] If code 111-1 is logged, there is an indication of a low coolant level condition. Add 
coolant to ensure coolant level probe is immersed in coolant. 

[b] If code 111-1 remains active, refer to section 43.3.2. 

43.3.2 Replace Coolant Level Sensor 

Using the sensor tester may be of assistance. Use Tool J 37164. 

NOTE: 

When replacing the coolant level sensor, the CLS could be an OEM supplied part. 

1. Turn ignition OFF; replace CLS. 

2. Turn ignition ON. 

3. Read active codes. 

[a] If no codes are logged, troubleshooting is complete. 

[b] If codes are logged, refer to section 43.3.3. 
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43.3.3 Clean and Check Alternator Grounds 

Perform the following steps to check the alternator ground. 

1. If the grounds are clean and good, troubleshooting is complete. 

2. If the grounds are damaged, repair the ground circuit and verify repairs. 

Refer to section 43.3.4. 

43.3.4 Verify Repairs 

Perform the following steps to verify repairs 

1. Turn ignition OFF. 

2. Reconnect all connectors. 

3. Turn ignition ON. 

4. Clear DDR codes. 

5. Start and run the engine for one minute. 

6. Stop engine. 

7. Check DDR for codes. 

[a] If no codes are logged, troubleshooting is complete. 

[b] If code 111/1, and any other codes are logged, refer to section 43.3.1, and repeat the 
procedure, or contact Detroit Diesel Technical Service. 

[c] If any code other than 111/1 is logged, refer to section 9.1. 
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44.1 DESCRIPTION OF FLASH CODE 44 


Flash Code 44 indicates that the ECM has detected that the engine coolant temperature has 
exceeded the recommended safe operating range. See Figure 44-1, for the sensor. 


It also indicates that the ECM has detected that the engine oil temperature has exceeded the 
recommended safe operating range. This normally occurs due to a mechanical fault. 


44.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 44 

The SAE J1587 equivalent code for Flash Code 44 is p 110 0, coolant temperature high. 
The SAE J1587 equivalent code for Flash Code 44 is p 175 0, oil temperature high. 
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44.3 TROUBLESHOOTING FLASH CODE 44 

Perform the following steps to troubleshoot Flash Code 44. 

44.3.1 Multiple Code Check 

Perform the following steps to check for multiple codes. 

1. Turn vehicle ignition switch ON. 

2. Plug in the diagnostic data reader (DDR). 

3. Read active codes. 

[a] If active codes other than 110/0 or 175/0 are logged, service them first. 

[b] If active codes 110/0 or 175/0 are logged, and no other codes are logged, oil or 
coolant temperature was higher than it should have been. Inspect for damage. Plug in 
the reader and determine if code is coolant or oil temperature high. 

[c] If active code 110/0 is logged, and the duration of this code is less than 20 seconds, 
or if it has multiple occurrences which average less than 20 seconds each, contact 
Detroit Diesel Technical Service. 

NOTE: 

For information concerning high temperature levels, refer to section 4.1 in the service 

manual. 
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Figure 45-1 


Oil Pressure Sensor 
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45.1 DESCRIPTION OF FLASH CODE 45 

Flash Code 45 indicates that the ECM has detected that the engine oil pressure has dropped below 
the recommended safe operating range. See Figure 45-1 for the engine oil pressure sensor. 

Conditions: ECM looks for a minimum pressure vs. speed. This can vary for each engine type. 

45.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 45 

The SAE J1587 equivalent code for Flash Code 45 is p 100 1, oil pressure low. 
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45.3 TROUBLESHOOTING FLASH CODE 45 

Perform the following steps to troubleshoot Flash Code 45. 

45.3.1 Multiple Code Check 

Perform the following steps to check for multiple codes. 

1. Turn vehicle ignition switch ON. 

2. Plug in the diagnostic data reader (DDR) 

3. Read active codes. 

[a] If codes other than 100/1 are logged, service them first. 

[b] If code 100/1 is logged, and no other codes are logged, there was an engine running 
condition at which oil pressure was lower than it should have been. 

NOTE: 

For information concerning low oil pressure level, refer to section 3.1 in the engine 
service manual. 
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46.1 DESCRIPTION OF FLASH CODE 46 


Flash Code 46 indicates that the DDEC system has detected that the main battery supply voltage 
to the ECM has dropped below the recommended operating range. 

The DDEC system will operate on 12 or 24 volts. 

□ Normal operating voltage of the DDEC system is 11 to 32 volts DC, measured at the ECM. 

□ Operating the ECM between 6 and 11 volts may result in degraded engine operation. 
(Transient operation in this range during engine starting is considered normal for 12-volt 
systems.) 

□ Operating the ECM over 32 volts will cause damage. 

□ Reversing polarity will cause damage to the ECM if the power harness is not properly fused. 

46.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 46 


The SAE J1587 equivalent code for Flash Code 46 is p 168 1. 

The power harness supplies 12 or 24 volts to the ECM. The system must be sourced directly 
from the battery. 

NOTE: 

Connection to reverse polarity will damage the system if not properly fused. 
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46.3 TROUBLESHOOTING FLASH CODE 46 


The following procedure will troubleshoot Flash Code 46. 


46.3.1 Battery Check 

Perform the following steps to check the battery. 

1. Start and run the engine for one minute. 

2. Measure voltage on battery + terminal (red lead) to battery - terminal (black lead). 

Recommended fuse applications are listed in Table 46-1. Power harness length criteria is 

listed in Table 46-2. 

[a] If the engine does not start, inspect the battery and charging/starting system, and 
proceed if okay. Refer to section 9.1. 

[b] If the engine does start and the voltage measurement is less than or equal to 10.0 
volts, service the discharged battery and charging/starting system. 

[c] If the engine does start and the voltage measurement is greater than 10.0 volts, 
refer to section 46.3.2. 


Number of Cylinders 

Dual Fuse or Circuit 

Breaker Size 

Single Fuse or Circuit 
Breaker Size 

6 

2 @ 15 amp 

1 @ 30 amp 

8 

2 @ 20 amp 

1 @ 40 amp 

12 

4 @ 15 amp 

2 @ 30 amp 

16 

4 @ 20 amp 

2 @ 40 amp 

20 

4 @ 15 amp2 @ 20 amp 

2 @ 30 ampl @ 40 amp 


Table 46-1 Fuse Size Recommendations 
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Length from 
ECM to 
Battery or Bus 
Bar (ft) * 


0 to 28 % 


28 to 44 \ 


44 to 70 X 


70 to 110 X 


110 to 178 X 


0 to 14 § 


14 to 22 § 


22 to 35 § 


35 to 55 § 


55 to 89 § 


Minimum Wire 
Size (Ga) * 


Total Length from 

Resistance ECM to 

of Maximum Battery or Bus 


Length from Minimum Wire 
ECM to Size (Ga) t 


Length (m 
ft ) * 



Bar (m) t 


0 to 6 x 


6 to 10 X 


10 to 14 X 


14 to 26* 


26 to 40 * 


0 to 3 § 


3 to 5 § 


5 to 7 § 


7 to 13 § 


13 to 20 § 


Total 

Resistance 
of Maximum 
Length (m 

n ) t 




46.3.2 Voltage Check at ECM 

Perform the following steps to check voltage at the ECM. 

1. Keep engine running. 

2. Select ECM INPUT VOLT on DDR. 

3. Observe ECM voltage reading on DDR. 

[a] If the voltage measurement is less than or equal to 10.0 volts, refer to section 46.3.3. 

[b] If the voltage measurement is greater than 10.0 volts, refer to section 46.3.5. 
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46.3.3 Voltage Check at ECM Via Volt-Ohm Meter 


Perform the following steps to check voltage at the ECM. 

1. Turn the vehicle ignition OFF. 

2. Disconnect 5-way power harness connector at the ECM. 

3. Measure voltage from socket A and C (red lead) of 5-way power harness connector and 
a good battery ground (black lead). Don’t use line (#151) as a ground reference. For 
5-way ECM power harness connector, see Figure 46-1. For power harness schematic, 
see Figure 46-2. 

[a] If the voltage measurement is less than or equal to 11.5 volts, refer to section 46.3.4. 

[b] If the voltage measurement is greater than 11.5 volts, refer to section 46.3.5. 



Figure 46-1 5-Way ECM Power Connector 


46-6 


AH information subject to change without notice. 
6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 








DDEC® 11 I/I V SINGLE ECM TROUBLESHOOTING GUIDE 


12 OR 24 VDC SUPPLY 


(+) (') 

BATTERY BATTERY 

POSITIVE NEGATIVE 



NOTE: TO VEHICLE INTERFACE HARNESS CAN BE 18 AWG FOR ENTIRE DISTANCE 

* SEE APPLICATION MANUAL FOR SINGLE OR DOUBLE FUSE APPLICATIONS. 

USE WATERPROOF SPLICES TO SPLICE 12 GA. WIRES TO APPROPRIATE WIRE 
GAUGE CABLES FROM BATTERY POWER. 

31159 


Figure 46-2 Power Harness 
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46.3.4 Check for Bad Battery + Line 

Perform the following steps to check for a bad battery + line. 

1. Remove fuse(s) to the ECM. 

2. Measure voltage at socket A of one fuseholder (red lead) to a good ground (black lead). 

For 5-way ECM power harness, see Figure 46-3. 

3. Repeat voltage measurement at other fuseholder. 

[a] If the voltage measurement is greater than 11.5 volts on both readings, the battery + 
line between the fuseholder and ECM has an open, or the ECM power connector has 
a corroded connection. Repair the problem. Refer to section 46.3.8. 

[b] If the voltage measurement is less than or equal to 11.5 volts on either reading, the 
battery + line near the battery is open, or a corroded connection exists at battery + 
terminal. Repair the problem. Refer to section 46.3.8. 


CONNECTOR DESCRIPTION AND P/N 

CONNECTOR 12124634 

TERMINAL 12077413 

CABLE SEAL 12015193 

SECONDARY LOCK 12052816 


5-WAY ECM POWER CONNECTOR 

22710 

Figure 46-3 5-Way ECM Power Harness 




WIRE NUMBER CAVITY 

240 A 

150 D 

151 B 

150 E 

241 C 
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46.3.5 Ground Check at ECM 


Perform the following steps to check the ground at the ECM. 


1. Disconnect the 5-way power harness connectors at the ECM. For 5-way ECM power 
harness, see Figure 46-3. 

2. Measure voltage on socket A (red lead) to socket D (black lead) and socket C of 5-way 
power harness connector (red lead) to socket E, (black lead). 

[a] If voltage measurement is greater than 11.5 volts on either reading, 
refer to section 46.3.6. 

[b] If the voltage measurement is less than or equal to 11.5 volts on either reading, the 
ground wire (#150) is open or has a corroded connection. Repair ground wire, and 
refer to section 46.3.8. 


46.3.6 Check ECM Connectors 


Perform the following steps to check ECM connectors. 

1. Check terminals at the ECM 5-way power harness connector (both ECM and harness side) 
for damage; bent, corroded, and unseated pins or sockets. 



[a] 

[b] 


If terminals and connector are damaged, repair them. Refer to section 46.3.8. 

If terminals and connector are not damaged, verify the power and ground are wired 
directly to the battery. Refer to section 46.3.7. 


46.3.7 Code Check 


Perform the following steps to check for codes. 

1. Install the vehicle interface module. 

2. Turn ignition ON; plug in DDR. 

3. Check for codes. 


[a] 

[b] 



If code reoccurs, install test ECM, then refer to section 46.3.8. 

If code does not reoccur, check power harness wires for breaks, abrasions, etc. 
Then refer to section 46.3.8. 
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46.3.8 Verify Repairs 

Perform the following steps to verify repairs. 

1. Turn vehicle ignition OFF. 

2. Reconnect all connectors. 

3. Turn ignition ON. 

4. Clear codes with DDR. 

5. Start and run the engine for one minute. 

6. Stop engine. 

7. Check DDR for codes. 

[a] If no codes are displayed, troubleshooting is complete. 

[b] If code 168/1 is not logged, and other codes are logged, refer to section 9.1. 

[c] If code 168/1 is logged, and other codes are logged, all system diagnostics are 
complete. To troubleshoot the error, refer to section 46.3.1. 
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Figure 47-1 


Fuel Pressure Sensor 
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47.1 DESCRIPTION OF FLASH CODE 47 

Flash Code 47 indicates that the ECM has detected that the fuel pressure, air inlet pressure, or 
turbo boost pressure has exceeded a programmed operating range. This normally occurs due to 
a mechanical fault in the air system or fuel system of the engine. See Figure 47-1, for the fuel 
pressure sensor. 

NOTE: 

Not all engines use a fuel pressure sensor. 

For gas engines, code 47 indicates that the air inlet pressure has exceeded a calibration limit 
programmed in the ECM. 

For diesel engines, code 47 indicates that the turbo boost pressure has exceeded a calibration limit 
programmed in the ECM. 

47.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 47 

The SAE J1587 equivalent code for Flash Code 47 is p 094/0, fuel pressure high. 

The SAE J1587 equivalent code for Flash Code 47 is p 106/0, air inlet pressure high (Gas-fueled 
engines). 

The SAE J1587 equivalent code for Flash Code 47 is p 102/0, turbo boost pressure high 
(Diesel-fueled engines). 

47.3 TROUBLESHOOTING FLASH CODE 47 

This code is a mechanical fault. Check for reasons for high fuel pressure. Refer to appropriate 
service manual, section 5. 

This (Gas-fueled engine) code is a mechanical fault. Check for reasons for high air inlet pressure. 
Refer to appropriate service manual, section 6. 

This (Diesel-fueled engine) code is a mechanical fault. Check for reasons for high turbo boost 
pressure, e.g. wastegate bypassed. Refer to appropriate service manual, section 6. 
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Figure 48-1 


Fuel Pressure Sensor 
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48.1 DESCRIPTION OF FLASH CODE 48 

Flash Code 48 indicates that the ECM has detected that the Fuel Pressure has dropped below a 
programmed limit. This condition is normally associated with a restriction in the fuel supply 
system: 

□ Plugged fuel filter 

□ Low fuel supply 

NOTE: 

Not all engines use a fuel pressure sensor, see Figure 48-1. 

For gas engines, code 48 indicates that the air inlet pressure has dropped below a calibration limit. 

48.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 48 

The SAE J1587 equivalent code for Flash Code 48 is p 094/1, fuel pressure high. 

The SAE J1587 equivalent code for Flash Code 48 is p 106/1, air inlet pressure low. (Gas-fueled 
engines) 

48.3 TROUBLESHOOTING FLASH CODE 48 

This code is a mechanical fault. Check for reasons for low fuel pressure. Refer to appropriate 
service manual, section 5. 

This (Gas-fueled engine) code is a mechanical fault. Check for reasons for low air inlet pressure. 
Refer to appropriate service manual, section 6. 
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49.1 DESCRIPTION OF FLASH CODE 49 

This manual was designed to have the section number equal to the Flash Code for troubleshooting. 
This section is intentionally left blank. 

No DDEC code is currently assigned to this number. If changes occur, notification will be sent 
from DDC. 
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50.1 DESCRIPTION OF FLASH CODE 50 

This manual was designed to have the section number equal to the Flash Code for troubleshooting. 
This section is intentionally left blank. 

No DDEC code is currently assigned to this number. If changes occur, notification will be sent 
from DDC. 
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51.1 DESCRIPTION OF FLASH CODE 51 

This manual was designed to have the section number equal to the Flash Code for troubleshooting. 
This section is intentionally left blank. 

No DDEC code is currently assigned to this number. If changes occur, notification will be sent 
from DDC. 
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52.1 DESCRIPTION OF FLASH CODE 52 


Flash Code 52 indicates that the DDEC system ECMs internal Analog to Digital (A/D) Convertor 
device has malfunctioned. Intermittent diagnostic conditions of this type can be caused by faulty 
external electrical system. 


52.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 52 


The SAE J1587 equivalent code for Rash Code 52 is s 254 12. 

52.3 TROUBLESHOOTING FLASH CODE 52 


The following procedure will troubleshoot Flash Code 52. 


52.3.1 Multiple Code Check 


Perform the following steps to check for multiple codes. 

1. Turn vehicle ignition switch ON. 

2. Plug in the diagnostic data reader (DDR). 

3. Read active codes. 


[a] 


If active codes other than 254/12 are logged, service them first. 


[b] If active code 254/12 is logged, and no other codes are logged, hook up test ECM. 
If code clears, replace the ECM. If code is not cleared, contact Detroit Diesel 
Technical Service. 


NOTE: 

For information concerning ECM replacement, refer to section 2.9 in the service manual. 
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53.1 DESCRIPTION OF FLASH CODE 53 

Flash Code 53 indicates that the ECM was unable to read a valid copy of an engine data record 
(calibration, faults, or accumulators) stored in nonvolatile memory. 

Flash Code 53 also indicates that the ECM was unable to update an engine data record 
(calibration, faults, or accumulators) stored in nonvolatile memory. 

53.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 53 

The SAE J1587 equivalent code for Flash Code 53 is s 253 12, EEPROM write fail. 

The SAE J1587 equivalent code for Flash Code 53 is s 253 2, nonvolatile checksum incorrect. 

53.3 TROUBLESHOOTING FLASH CODE 53 

The following procedure will troubleshoot Flash Code 53. 

NOTE: 

Inactive code 53 should be cleared with the DDR and the unit returned to service if 
ECM SW is greater than or equal to 7.00. 

53.3.1 Multiple Code Check 

Perform the following steps to check for multiple codes. 

1. Turn vehicle ignition switch ON. 

2. Plug in the diagnostic data reader (DDR). 

3. Read active codes. 

[a] If codes other than 253/12 or 253/2 are logged, service them first. 

[b] If codes 253/12 or 253/2 are logged, and no other codes are logged, reprogram the 
ECM. Refer to section 53.3.2. 
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53.3.2 Test for Codes 

Perform the following steps to test for codes. 

1. Start and run the engine. 

2. Read active codes with DDR. 

[a] If active code 253/2 is logged, and no other codes are logged, install a test ECM. 
Refer to section 53.3.3. 

NOTE: 

It is recommended that a "Test” ECM be tried first to determine the need to replace the 
ECM. For information concerning ECM replacement, refer to section 2.9 in the service 
manual. 

[b] If no codes are logged, troubleshooting is complete. 

53.3.3 Verify Repairs 

Perform the following steps to verify repairs. 

1. Start and run the engine. 

[a] If no codes are logged, troubleshooting is complete. 

[b] If codes are logged, contact Detroit Diesel Technical Service. 
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54.1 DESCRIPTION OF FLASH CODE 54 


Flash Code 54 indicates that during engine operation the vehicle speed that is measured 
by the Vehicle Speed Sensor (VSS) is less than the expected value for the current engine 
speecFconditions. 

This diagnostic condition is typically: 


□ Open sensor signal circuit 

□ Conditions 

□ Code is logged (without anti-tamper) when the mph >1500 and PW >15° and vehicle 
speed < 3 mph. 

□ If code is logged (with or without anti-tamper) mph will be limited. 


NOTE: 

Code will not be logged for the first five hours of ECMs life (total engine hours). 


54.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 54 


The SAE J1587 equivalent code for Flash Code 54 is p 084 12. 

54.3 TROUBLESHOOTING FLASH CODE 54 


The following procedure will troubleshoot Flash Code 54. 


54.3.1 


Test Drive Vehicle 


Take the vehicle for a test drive with an assistant. 


1. View DDR; select vehicle speed. 


[a] 

[b] 



If mph reads 0 (zero), or stays steady with the vehicle in motion, refer to section 54.3.2. 
If speed appears correct, refer to section 54.3.11. 
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54.3 TROUBLESHOOTING FLASH CODE 54 


54.3.2 Speed Sensor Identification 

Identify the speed sensor type - type one or type two. 

1. The type one sensor is a magnetic pickup and may be located in one of the following 
locations: transmission tail shaft, wheel rim, mechanical speedometer cable. If you have a 
type one sensor, refer to section 54.3.3. (Verify with DDR signal type - magnetic.) 

2. The type two sensor communicates with square wave input and output signals and requires 
the ECM to be configured correctly. Refer to section 54.3.12. (Verify with DDR signal 
type - switched.) 

54.3.3 Check Vehicle Speed Sensor Circuit 

Perform the following steps to check the vehicle speed sensor. 

1. With ignition off, disconnect the vehicle harness connector. 

2. Measure resistance of VSS circuit across vehicle harness connector pins, E2 to E3. 

See Figure 54-1. 

[a] If the resistance measurement is less than 50 fl, refer to section 54.3.4. 

[b] If the resistance measurement is greater than 3,000 fi or open, refer to section 54.3.6. 

[c] If the resistance measurement is between 50 and 3,000 f), refer to section 54.3.7. 



Figure 54-1 ECM Vehicle Harness Connector 
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DDEC ® III/IV SINGLE ECM TROUBLESHOOTING GUIDE 


54.3.4 Check for Short 

Perform the following steps to check for short. 

1. Disconnect VSS connector. 

2. Measure resistance between vehicle harness connector terminals E2 and E3. 

See Figure 54-1. 

[a] If the resistance measurement is less than or equal to 1,000 fl, the signal wire #556 or 
return wire #557, are shorted together. Repair the short; refer to section 54.3.13. 

[b] If the resistance measurement is greater than 1,000 ft or open, refer to section 54.3.5. 

54.3.5 Check Vehicle Speed Sensor 

Perform the following steps to check the vehicle speed sensor. 

1. Measure resistance of VSS across vehicle speed sensor connector pins. See Figure 54-1. 

[a] If the resistance measurement is less than 50 ft, refer to section 54.3.8. 

[b] If the resistance measurement is greater than 3,000 ft or open, refer to section 54.3.8. 

[c] If the resistance measurement is between 50 and 3,000 ft, refer to section 54.3.10. 
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543 TROUBLESHOOTING FLASH CODE 54 


54.3.6 Check for Open 

Perform the following steps to check for open. 

1. Disconnect the ECM vehicle harness connector and VSS connector. 

2. Install a jumper wire between sockets A and B of the VSS harness connector. 

3. Measure resistance between sockets E2 and E3 on the ECM vehicle harness connector. 
See Figure 54-2. 

[a] If the resistance measurement is less than or equal to 5 refer to section 54.3.5. 

[b] If the resistance measurement is greater than 5 Cl or open, the VSS signal line #556 or 
return line #557 is open. Repair open and refer to section 54.3.13. 
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54.3.7 Check for Short to Ground 

Perform the following steps to check for short to ground. 

1. Turn ignition OFF. 

2. Remove jumper wire. 

3. Measure resistance between sockets E2 and E3 and a good ground. See Figure 54-3. 

[a] If the resistance measurement is greater than 1,000 fl or open, refer to section 54.3.9. 

[b] If the resistance measurement is less than or equal to 1,000 ft, the signal wire #556 or 
return wire #557, is shorted to ground, or wired to an unauthorized device. Repair the 
short; refer to section 54.3.13. 
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54.3 TRO UBLESHOOTING FLA SH CODE 54 


54.3.8 Check Vehicle Speed Sensor Connectors 

Perform the following steps to check the VSS connectors. 

1. Check terminals at the VSS connectors (both sensor side and harness side) for bent, 
corroded, and unseated pins or sockets. 

[a] If the terminals and connectors are not damaged, replace the VSS. 

Refer to section 54.3.13. 

[b] If the terminals and connectors are damaged, repair them. Refer to section 54.3.13. 

54.3.9 Check for Short to Power 

Perform the following steps to check for short to power. 

1. Turn ignition ON. 

2. Measure voltage at the ECM vehicle harness connector between socket E3 (#557) and 
a good ground. Also measure voltage between socket E2 (#556) and a good ground. 
See Figure 54-4. 

[a] If both voltage measurements are less than 0.2 volts, refer to section 54.3.10. 

[b] If either voltage measurement is greater than or equal to 0.2 volts, the VSS signal 
(#556) or VSS return line (#557) is shorted to the battery or some other source of 
voltage. Repair the short; refer to section 54.3.13. 


WIRE NUMBER CAVITY CONNECTOR DESCRIPTION AND P/N 


240 A 

150 D 

151 B 

150 E 

241 C 


CONNECTOR 12124634 

TERMINAL 12077413 

CABLE SEAL 12015193 

SECONDARY LOCK 12052816 




5-WAY ECM POWER CONNECTOR 

2zno 


Figure 54-4 5-Way ECM Power Connector 
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54.3.10 Check ECM Connectors 

Perform the following steps to check ECM connectors. 

1. Check the terminals at the ECM engine harness connectors for bent, corroded, and 
unseated pins or sockets, on both the ECM and harness sides. See Figure 54-5. 

[a] If the terminals and connectors are not damaged, refer to section 54.3.11. 

[b] If the terminals and connectors are damaged, repair them. Refer to section 54.3.13. 



Figure 54-5 ECM Vehicle Harness Connector 
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54.3 TRO UBLESHOOTING FLASH CODE 54 


54.3.11 Vehicle Speed Mechanical Checks 

Perform the following vehicle speed mechanical checks. 

1. Check for plugged fuel filters. 

2. Check if any metal or debris is lodged between the VSS and the pulse wheel. 

3. Check if the sensor is loose. 

4. Ensure the VSS pulse wheel is in fixed position relative to magnetic pickup. 

5. Check for proper air gap between magnetic pickup and pulse wheel. 

[a] If all mechanical checks are okay, contact Detroit Diesel Technical Service for review 
if anti-tamper = yes. 

[b] If all mechanical checks are not okay, repair the mechanical failure. 

Refer to section 54.3.13. 

54.3.12 Check for Short to Ground 

Perform the following steps to check for short to ground. 

1. Turn ignition OFF. 

2. Disconnect the ECM vehicle harness connector. 

3. Measure resistance between sockets E2 and a good ground. See Figure 54-6. 

[a] If the resistance measurement is greater than 10,000 Cl or open, contact the 
component supplier for instructions. The wiring is okay, but the device may be 
defective. Refer to section 54.3.13. 
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[b] If the resistance measurement is less than or equal to 100 fl, the VSS signal line 
(#556) is shorted to ground, Repair the short; refer to section 54.3.13. 


ECM VEHICLE HARNESS CONNECTOR 


1 2 3 



Figure 54-6 ECM Vehicle Harness Connector 
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54.3 TROUBLESHOOTING FLASH CODE 54 


54.3.13 Verify Repairs 

Perform the following steps to verify repairs. 

1. Turn the ignition OFF. 

2. Reconnect all the connectors. 

3. Turn the ignition ON. 

4. Clear DDR codes. 

5. Perform a road test with an assistant. Ensure the vehicle is loaded. 

6. Stop the engine. 

7. Check DDR for codes. 

[a] If no codes are logged, no further troubleshooting is required. 

[b] If code 84/12 is not logged, and other codes are logged, refer to section 9.1. 

[c] If code 84/12 is logged, and any other codes are logged, all system diagnostics are 
complete. To troubleshoot the error, refer to section 54.3.2 and perform tasks. 
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Figure 55-1 

ECM 
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55.1 DESCRIPTION OF FLASH CODE 55 

Flash Code 55 indicates the ECM, see Figure 55-1, has detected a fault in the J1939 Data Link. 

□ Incorrect programming 

□ Wiring fault, J1939 data link wires 

55.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 55 

The SAE J1587 equivalent code for Flash Code 55 is s 231/12. 

55.3 TROUBLESHOOTING FLASH CODE 55 

The following procedure will troubleshoot Flash Code 55. 

55.3.1 Check J1939 Data Link 

Perform the following steps to check for J1939 data link fault. 

1. Is this a J1939 transmission/engine application? 

[a] If yes, contact Detroit Diesel Technical Service. 

[b] If no, use programming station and go to "update customer calibration" 
and select transmission to manual, or correct transmission. Save changes. 

Refer to section 55.3.2. 

55.3.2 Verify Repairs 

Perform the following steps to verify repairs. 

1. Start engine. 

2. Plug in DDR. 

3. Read codes. 

[a] If active code 231/12 is not logged, troubleshooting is complete. 

[b] If active code 231/12 is logged, contact Detroit Diesel Technical Service. Check 
DDR software level. Update DDR software if current level is 1.2. 
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56.1 DESCRIPTION OF FLASH CODE 56 

Flash Code 56 indicates that the J1587 (diagnostic) data link is no longer allowing the ECM, 
see Figure 56-1, to transmit data. 

This diagnostic condition is typically: 

□ Either or both of the data link circuits are open at some point in the network. 

□ Either or both of the data link circuits are shorted to ground at some point in the network. 

□ Either or both of the data link circuits are shorted to battery (+) at some point in the network. 

□ The pair of data link circuits are shorted together. 

56.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 56 

The SAE J1587 equivalent code for Flash Code 56 is s 250 12. 
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56.3 TROUBLESHOOTING FLASH CODE 56 

The following procedure will troubleshoot Flash Code 56. 

56.3.1 Multiple Code Check 

Perform the following steps to check for multiple codes. 

1. Turn vehicle ignition switch ON. 

2. Plug in the diagnostic data reader (DDR). 

3. Visually check the DDR for codes. 

[a] If codes other than 250/12 are logged, service them first. 

[b] If code 250/12 is logged, and no other codes are logged, Refer to section 56.3.2. 

[c] If no data is logged, refer to section 9.1. 

56.3.2 Clear Codes 

Perform the following steps to clear codes. 

1. Clear codes. 

2. Start and run the engine. 

3. Observe CEL/code. 

[a] If CEL is on with code 250/12 logged, refer to section 56.3.3. 

[b] If no CEL code is logged, refer to section 56.3.5. 

56.3.3 Check for Devices of Original Equipment Manufacturer 

Perform the following steps to check for OEM devices. 

1. Turn vehicle ignition OFF. 

2. Determine if any OEM equipment utilizes the J1587 data link. (ABS, ProDriver ®, 
satellite systems, etc. 

fa] If any OEM devices are installed, refer to section 56.3.4. Refer to step 1 
[b] If no OEM devices are installed, refer to section 56.3.4. Refer to step 2[a] 
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56.3.4 Disconnect Nodes (Data Link Devices) 


Perform the following steps to disconnect the nodes. 

1. Disconnect OEM installed devices, one at a time e.g. ABS, satellite systems, etc. Verify 
ABS switch is not in "Test" mode. 

[a] If the disconnect does not solve the problem, continue the procedure. 

Refer to step 2 [a] 

[b] If the disconnect solved the problem, go to 4b. 

2. Connect vehicle interface module, J 41005. 

3. Start and run the engine. 

4. Observe CEL codes. 


[a] If CEL or codes displayed, and the CEL is on with code 250/12 logged, replace the 
ECM with a test ECM. Refer to section 56.3.5. 

[b] If no CEL or codes are displayed, contact OEM for instructions on how to proceed. 
Refer to section 56.3.5. 


56.3.5 Verify Repairs 


Perform the following steps to verify repairs. 



1. 

2 . 
3. 


Turn vehicle ignition OFF. 
Reconnect all connectors. 
Start and run the engine. 


[a] If the CEL or codes are displayed, and if code 250/12 is logged, all system diagnostics 
are complete. Review this section to find the error. 


[b] If the CEL or codes are not displayed, troubleshooting is complete. 
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57.1 DESCRIPTION OF FLASH CODE 57 

Flash Code 57 indicates that the J 1922 (Low Speed Powertrain) data link is no longer allowing 
the ECM, see Figure 57-1, to transmit data. 

This diagnostic condition is typically: 

□ Either or both of the data link circuits are open at some point in the network. 

□ Either or both of the data link circuits are shorted to ground at some point in the network. 

□ Either or both of the data link circuits are shorted to battery (+) at some point in the network. 

□ The pair of data link circuits are shorted together. 

57.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 57 

The SAE J1587 equivalent code for Flash Code 57 is s 249 12. 


All information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 


57-3 



57.3 TROUBLESHOOTING FLASH CODE 57 


57.3 TROUBLESHOOTING FLASH CODE 57 

The following procedure will troubleshoot Flash Code 57. 

57.3.1 Code Check 

Perform the following steps to check for codes. 

1. Turn vehicle ignition switch ON. 

2. Plug in the diagnostic data reader (DDR). 

3. Visually check the DDR for codes. 

la] If code 249/12 is logged, refer to section 57.3.2. 

[b] If no codes are logged, refer to section 9.1. 

[c] If code 254/12 is logged, and no other codes are logged, replace the ECM. 
Refer to section 9.1. 

57.3.2 Verify Codes 

Perform the following steps to verify codes. 

1. Clear codes with DDR. 

2. Start and run the engine for one minute. 

3. Check CEL for codes. 

[a] If CEL is on with code 249/12 displayed, refer to section 57.3.3. 

[b] If CEL is not on and no codes are displayed, refer to section 57.3.5. 
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57.3.3 Check for OEM Devices 

Perform the following steps to check for OEM devices. 

1. Turn vehicle ignition OFT. 

2. Determine if any OEM equipment utilizes the J 1922 data link. See Figure 57-2. 

[a] If no OEM devices are installed, refer to section 57.3.4. Refer to step 2 

[b] If OEM devices are installed, refer to section 57.3.4. Refer to step 1 




WIRE 


FUNCTION 


CAVITY NO. 

COLOR 




925 

DKBLU 

CAN H / J1939 (♦) CONTROL DATA LINK 


—IT E 

926 

DKBLU/WHT_ 

_CAN L/J1939(-> CONTROL DATA LINK 

□ 


927 

WHT/BLU 

CAN H/J1939 SHIELD 

□ —1 

“n c 

439 

PNK _ 

_IGNITION 


!! b 

801 

TAN 

_J1922 (-) CONTROL DATA LINK 


l -LU 

800 

TAN/WHT - 

_J1922 (+) CONTROL DATA LINK 

CONNECTOR \ 




PIN: 12066317 \ 




COLOR BLACK 

CONNECT DIRECTLY 


TERMINAL 

INTO EC Ms 


P/N: 12103881 

COMMUNICATION CONNECTOR 

PLUG 





P/N: 12034413 








31255 


Figure 57-2 Communication Harness 
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57.3.4 Disconnect Nodes 

Perform the following steps to disconnect nodes. 

1. Start and run engine with OEM installed devices disconnected. 

[a] If the disconnect does not solve the problem, continue the procedure. Refer to step 2 

[b] If the disconnect solved the problem. Refer to step 44[a]. 

2. Connect vehicle interface module using J 41005. 

3. Start and run engine. 

4. Observe CEL codes. 

[a] If no CEL or codes are displayed, contact OEM for instructions on how to proceed. 
Refer to section 57.3.5. Fault is in node/wiring. 

[b] If CEL is on with code 249/12 logged, install a test ECM. Refer to section 57.3.5. 

57.3.5 Verify Repairs 

Perform the following steps to verify repairs. 

1. Turn vehicle ignition OFF. 

2. Reconnect all connectors. 

3. Turn ignition ON. 

4. Clear codes with DDR. 

5. Start and run the engine for one minute. 

6. Stop engine. 

7. Check DDR for codes. 

[a] If no codes are displayed, troubleshooting is complete. 

[b] If CEL is on with code 249/12 logged, all system diagnostics are complete. To 
troubleshoot the error, refer to section 57.3.1. 


57-6 


Alt information subject to change without notice. 
6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 


58 FLASH CODE 58 


Section Page 

58.1 DESCRIPTION OF FLASH CODE 58 . 58- 3 

58.2 SAEJ1587 EQUIVALENT CODE FOR FLASH CODE 58 . 58-3 





58-2 


All information subject to change without notice. 
6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 



DDE<y IIl/IV SINGLE ECM TROUBLESHOOTING GUIDE 


58.1 DESCRIPTION OF FLASH CODE 58 


Flash Code 58 indicates a torque overload. 

This code is not covered in this manual. If changes occur, notification will be sent from DDC. 


58.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 58 

The SAE J1587 equivalent code for Flash Code 58 is p 092/0. 
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59.1 DESCRIPTION OF FLASH CODE 59 

This manual was designed to have the section number equal to the Flash Code for troubleshooting. 
This section is intentionally left blank. 

No DDEC code is currently assigned to this number. If changes occur, notification will be sent 
from DDC. 
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60.1 DESCRIPTION OF FLASH CODE 60 

This manual was designed to have the section number equal to the Flash Code for troubleshooting. 
This section is intentionally left blank. 

No DDEC code is currently assigned to this number. If changes occur, notification will be sent 
from DDC. 
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61.1 DESCRIPTION OF FLASH CODE 61 

Flash Code 61 indicates that the time it takes from when the DDEC III ECM requests an injector, 
see Figure 61 -1, be turned on to when the injector solenoid valve actually closes is longer than the 
high limit of the expected range. Engine oil temperature must be greater than 87°F (30°C). 

This diagnostic condition is typically: 

□ Bad injector harness and or connection (high resistance) 

□ Poor vehicle grounds 

□ Sticky solenoid valve 

NOTE: 

The injector diagnostic SID (Subsystem Identifier) indicates which cylinder number has 
an injector with a long response time. The injector number describes the cylinder and 
or bank which has the injector with a long response time. The DDR will display the 
injector text description. 

Injector response times generally increase with low battery supply voltage and decrease with 
high battery supply voltage. Although injector response times vary from injector to injector at a 
given r/min, each individual injector response time should remain relatively consistent from one 
firing to the next. Wide variations in response time (typically +/- 0.2 msec) for one injector at a 
steady engine r/min may indicate an electrical problem (faulty alternator or voltage regulator, 
poor or broken ground cables, etc.). 

61.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 61 

The SAE J1587 equivalent code for Flash Code 61 is s 001 0, or s 002 0, or s 003 0, or s 004 0, 
or s 005 0 or s 006 0 (six cylinder engine). 
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61.3 TROUBLESHOOTING FLASH CODE 61 


The following procedure will troubleshoot Flash Code 61. 


61.3.1 Test Alternator Ground 


Perform the following steps to test alternator ground. 

1. Disable the alternator by removing the alternator belt. 

2. Start and run the engine; warm to greater than 87°F (30°C). 

3. Does the code return? 

[a] If Flash Code 61 does not return, repair or replace the alternator grounds and 
refer to section 61.3.5. 

[bj If the code(s) return, refer to section 61.3.2. 

61.3.2 Determine Cylinders With Fault 


The injector location that is logging the codes is listed in Table 61-1. 



#1 

#2 

#3 

#4 

#5 

#6 



(SID 1) 

(SID 2) 

(SID 3) 

(SID 4) 

(SID 5) 

(SID 6) 


S55/60 

1 

5 

3 

6 

2 

4 

cyl # 

S50 

1 

3 

4 

2 

- 

- 

cyl # 


Table 61-1 Determine Cylinders With Fault 



1. Disconnect the 5-pin injector harness connector at the ECM for those injectors logging 
the codes. 


2. Establish a good ECM case ground by measuring the resistance across two points on the 
ECM. The resistance should measure less than or equal to 1 fl. 

3. Once a good case ground is established, keep one of the measurement probes in place and 
move the other probe to one of the five exposed male injector terminals on the ECM. 

4. Measure the resistance. Repeat this procedure at each of the five terminals. 

[a] If any terminals have a resistance of less than 1,000 f l, replace the ECM. 

Refer to section 61.3.5. 


[b] If all terminals have a resistance of greater than 1,000 fl, refer to section 61.3.3. 
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61.3.3 Check for Short 

Perform the following steps to check for a short. 

1. Locate the injector harness connector terminals associated with the codes. See Figure 61-2. 

2. Measure resistance between that cavity and the cylinder block. 

[a] If measured resistance is less than 10 Q, the wire is shorted to the engine. Repair or 
replace the harness and refer to section 61.3.5. 

[b] If measured resistance is greater than 10 Q, go to step 3. 

3. Remove the valve cover to gain access to the cylinder associated with the code. 

4. Remove the connector terminals at the injector solenoid(s). 

5. Measure resistance between that cavity and the appropriate return cavity (G or E). 

[a] If measured resistance is less than 5 fl, the wire is shorted to the return wire. Repair 
or replace the harness and refer to section 61.3.5. 
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[b] If measured resistance is greater than 5 fi, refer to section 61.3.4. 



Figure 61 -2 Injector Harness 
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61.3.4 Check for Open 

Perform the following steps to check for an open. 

1. Insert a jumper wire between the cavity associated with the code and the return for that 
connector (G or E). 

2. Measure resistance across the injector connectors (disconnected from injector solenoid). 

[a] If the measured resistance is greater than 5 f), the injector wire is open. Repair or 
replace the harness and refer to section 61.3.5. 

[bj If the measured resistance is less than 5 0, and the ECM software is less than 3.00, 
reprogram the ECM. Refer to section 61.3.5. 

61.3.5 Verify Repairs 

Perform the following steps to verify repairs: 

1. Start and run the engine. Warm to 87°F (30°C). 

2. Check DDR for codes. 

[a] If injector codes are logged, please review this section from the first step to find 
the problem. Refer to section 61.3.2. 

[b] If no codes are logged, no further troubleshooting is required. 
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62.1 DESCRIPTION OF FLASH CODE 62 


Flash Code 62 indicates that the function assigned to the Auxiliary Output #1, #2, #5, #6, #7 or #8 
circuit output has an open circuit or short to battery (+). A short to battery (+) is detected when 
the DDEC ECM, see Figure 62-1, is unsuccessful in turning "ON" the configured function. 


The DDEC III ECM supplies a switched ground to the AUXILIARY OUTPUT circuit to turn 
ON the function assigned. 


Flash Code 62 may also indicate that the function assigned to the Auxiliary Output #1, #2, #5, #6, 
#7 or #8 circuit output is open, shorted to ground. This diagnostic condition is detected when 
the Auxiliary Output # "X" function is OFF and the DDEC III ECM measures a low voltage 
on the circuit output. 


62.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 62 


The SAE J1587 equivalent codes for Flash Code 62 are listed in Table 62-1. 


SAE J1587 Code 

Output Number 

Fault 

s 026 3 

Auxiliary output #1 

Short to battery 

S 026 4 

Auxiliary output #1 

Open circuit 

s 040 3 

Auxiliary output #2 

Short to battery 

S 040 4 

Auxiliary output #2 

Open circuit 

s 053 3 

Auxiliary output #5 

Short to battery 

S 053 4 

Auxiliary output #5 

Open circuit 

S 054 3 

Auxiliary output #6 

Short to battery 

s 054 4 

Auxiliary output #6 

Open circuit 

S 055 3 

Auxiliary output #7 

Short to battery 

s 055 4 

Auxiliary output #7 

Open circuit 

S 056 3 

Auxiliary output #8 

Short to battery 

S 056 4 

Auxiliary output #8 

Open circuit 


Table 62-1 Auxiliary Output Open or Short to Battery 
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62.3 TROUBLESHOOTING FLASH CODE 62 

The following procedure will troubleshoot Flash Code 62. 

62.3.1 Code Check 

Perforin the following steps to check for codes. 

1. Turn vehicle ignition ON. 

2. Plug in the diagnostic data reader (DDR). 

3. Record codes logged. 

4. Clear codes. 

5. Start and run the engine for one minute. 

[a] If the code becomes active, refer to section 62.3.3. 

[b] If the code does not become active, refer to section 62.3.2. 

62.3.2 Intermittent Code Check 

Perform the following steps to check intermittent codes. 

1. Perform road test. 

[a] If the code returns, refer to section 62.3.3. 

[b] If the code does not display again, return the vehicle to service, or 
refer to section 10.1.1. 
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62.3.3 Auxiliary Output Cavity Determination 


Perform the following steps to determine which auxiliary output cavity is associated with the 
logged codes. 


1. Determine which auxiliary output cavity is associated with the code or codes being 
logged. The SAE code descriptions of the flash codes and the DDC wire numbers are 
listed in Table 62-2. Continue troubleshooting. Refer to section 62.3.4. 


SAE Code Description • 
Flash Code 

DDC Wire Number 

Cavity 

Auxiliary Output #1 
(026 3 or 026 4) 62 

499 

F3 (VIH)* 

Auxiliary Output #2 
(040 3 or 040 4) 62 

555 

A2 (VIH) 

Auxiliary Output #5 
(053 3 or 053 4) 62 

563 

W3 (ESH) f 

Auxiliary Output #6 
(054 3 or 053 4) 62 

564 

X3 (ESH) 

Auxiliary Output #7 
(055 3 or 055 4) 62 

565 

Y3 (ESH) 

Auxiliary Output #8 
(056 3 or 056 4) 62 

988 

A1 (VIH) 


* Vehicle Interface Harness 
t Engine Sensor Harness 



Table 62-2 Auxiliary Output Cavities 
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62.3.4 Electrical Check 

Perform the following steps to check connectors, dash light or vehicle power-down relay, or 
item being driven. 

1. Check the connectors of the output wire associated with the code logged at the vehicle 
harness connector or engine sensor harness connector. 

2. Check the connectors of the output wire associated with the code logged at the item 
being driven. 

[a] If the connectors are not good, repair or replace the terminals. Refer to section 62.3.6. 

[b] If the connectors are good and the items being driven (e.g. relay, light) are not in 
good condition, repair or replace the device. (Contact OEM for test procedure.) 
Refer to section 62.3.6. 

[c] If the connectors are good and the items being driven (e.g. relay, light, are in good 
condition, refer to section 62.3.5. 

62.3.5 Measure Resistance 

Perform the following steps to measure the resistance. 

1. Turn ignition OFF. 

2. Connect the engine sensor harness or vehicle interface harness (connector with output 
fault). 

3. Disconnect the output wire associated with the code logged at the component. 

4. Measure the resistance between the removed connector and the ECM case. 

[a] If the reading is 47,000 fl (± 3,000 fl), contact Detroit Diesel Technical Service. 

[b] If the reading is less than 44,000 ft or greater than 50,000 fi, this wire is shorted to 
the battery or open. Repair or replace this wire. Refer to section 62.3.6. 
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62.3.6 Verify Repairs 


Perform the following steps to verify repairs. 

1. Reconnect all connectors. 

2. Plug DDR into the connector. 

3. Clear all codes. 

4. Start and run the engine. 

la] If the output code returns, refer to section 62.3.1. 

[b] If the output code does not return, troubleshooting is complete. 
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63.1 DESCRIPTION OF FLASH CODE 63 

Flash Code 63 indicates that the pulse width modulation (PWM) output(s) used is either shorted 
to battery positive or open-circuited. 

63.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 63 

The SAE J1587 equivalent code for Flash Code 63 is s 057 3, or s 057 4, or s 058 3, or s 058 
4, or s 059 3, s 059 4, or s 060 3, or s 060 4. 

(FMI 3 = Short to Battery; FMI 4 = Open Circuit) 
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63.3 TROUBLESHOOTING FLASH CODE 63 

The following procedure will troubleshoot Flash Code 63. 

63.3.1 Determine Assignment 

Perform the following steps to determine assignment. 

1. Turn ignition ON. 

2. Plug in the DDR. 

3. Select INs/OUTs. To what is PWM assigned? Write down assignment vs cavity and 
code, listed in Table 63-1. 


Code 

PWM 

Wire Location 

Wire # 

S057 

PWM #1 

J3 

#908 

S058 

PWM #2 

Y1 

#909 

S059 

PWM #3 

W2 

#910 

S060 

PWM #4 

X2 

#911 


Table 63-1 PWM Assignments 


4. Select code display. 

5. Determine Failure Mode Identifier (FM1). 

[a] If FMI 3 displays, there is a short to the battery. Refer to section 63.3.2 

[b] If FMI 4 displays, refer to step 6 

6. Verify function. 

[a] If there is a component wired to this position, refer to section 63.3.3. 

[b] If there is no component wired to this position, reprogram to eliminate the assigned 
function. (A change may be required to the DDC mainframe.) Refer to section 63.3.9. 
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63.3.2 Verify Short to Battery 

Perform the following steps to verify a short to battery: 

1. Turn ignition OFF. 

2. Disconnect 30-pin connector: engine connector if PWM 2, 3 or 4; vehicle connector if 
PWM 1. 

3. Measure voltage between the cavity with the code and the good ground. 

[a] If the voltage measurement is greater than 3 volts, the connector is shorted to the 
battery. Repair. Refer to section 63.3.9. 

[b] If the voltage measurement is less than 3 volts, contact Detroit Diesel Technical 
Service. 

63.3.3 Check Component Connections 

Perform the following steps to check component connections: 

1. Turn the vehicle ignition switch to the OFF position. 

2. Inspect the connections of the PWM wire associated with the flash code logged at both 
harness connector and the item being driven. 

[a] If the connectors are damaged or broken, repair or replace the damaged terminals. 
Verify repairs. Refer to section 63.3.9. 

[b] If the connectors are not damaged or broken, ensure the item is connected to the pulse 
width modulation wire. If the item is not connected, repair or replace the connector. 
Verify repairs. Refer to section 63.3.9. 

[c] If the item is connected, measure the resistance. Refer to section 63.3.8. 

[d] If this is an Optimized Idle vehicle, refer to section 63.3.4. 
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63.3.4 Check Installation of the Starter Harness Overlay Kit 

Perform the following steps to check for proper installation of the starter harness overlay kit when 
a Code 63 is logged and the engine does not start; see Figure 63-1. 

1. Turn off ignition (Optimized Idle Applications). 

2. Remove relay from relay block. 

3. Measure voltage between terminal 85 on the relay block and a good ground. 

[a] If voltage measurement is less than 4 VDC, the power lead to the relay is open. 
Verify connection of wire #439 from the starter relay harness overlay to DDEC 
wire #439 in the cab. 

[b] If voltage measurement is more than 4 VDC, measure voltage between terminal 
86 on the relay block and a good ground. If voltage is less than 4 VDC, the 
resistor built into the harness is defective. Replace the harness and verify repairs. 
Refer to section 63.3.5. 

[c] If voltage measurement is more than 4 VDC, measure voltage between terminal 86 
on the relay block and a good ground. If voltage is more than 4 VDC, the circuit 
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between terminal 86 on the new relay and power side of Optimized Idle starter relay 
is open. Repair the open circuit and verify repairs. Refer to section 63.3.9. 
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Figure 63-1 Optimized Idle Schematic 
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63.3 TROUBLESHOOTING FLASH CODE 63 


63.3.5 Verify Installation of Starter Relay Harness Overlay Service Kit 


Use the following procedure to verify installation of the starter relay harness overlay service 
kit on Optimized Idle equipped vehicles only. 

1. Tum ignition to ON position. Start engine. 

2. Toggle cruise ON/OFF switch from OFF to ON. The Optimized Idle light should flash. 

3. After the engine shuts down, tum the thermostat on by pressing any button. 

4. Press UP or DOWN arrow until the heat or cool symbol begins to flash. 

[a] If the engine starts, the repairs are complete. Refer to section 63.3.9. 

[b] If the engine does not start, refer to section 63.3.6. 

63.3.6 Engine Does Not Start in Optimized Idle Mode 


Perform the following steps to start the engine. 

1. Verify the hood is closed; the transmission is in neutral; the parking brake is set; and 
the vehicle wheels are blocked. 


A CAUTION: 

To avoid injury from an accidental startup of an engine 
equipped with the Optimized Idle* system, remove the 
starter relay from the refay holder. 


2. Remove the overlay relay from the relay block. 

3. Measure voltage between terminal 85 and terminal 86 of the relay block. 

[a] If voltage measurement is less than 4 VDC, the white wire in the overlay harness is 
open. Repair the open circuit between the overlay harness and the hood/cab switch. 
Refer to section 63.3.5. 

[b] If voltage measurement is more than 4 VDC, the relay is inoperative. Replace the 
relay. Refer to section 8.6.5 of the proper engine Service Manual. Verify the repairs. 
Refer to section 63.3.9. 

[c] If this is a Series 55 engine, refer to section 63.3.7. 
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63.3.7 Verify Harness 

Perform the following steps to verify harness. 

1. If this is a Series 55 engine, verify the engine harness is correct, especially PWM 3 and 4. 

[a] If the harness is not correct, replace it. Refer to section 63.3.9. 

[b] If the harness is correct, refer to section 63.3.8. 

63.3.8 Measure Resistance Between Connector and the Electronic Control 
Module Case 

Perform the following steps to measure resistance between the connector and the ECM case: 

1. Turn the vehicle ignition to the OFF position. 

2. Ensure connector is installed on the engine harness side or vehicle harness side. 

3. Disconnect the PWM wire associated with the code logged at the component. 

4. Measure the resistance between the removed connector and the ECM case. 

[a] If the resistance measurement is between 46,000 and 48,000 fi, verify the pin 
assignment with wiring - view with DDR. Refer to section 63.3.9. 

[b] If the resistance measurement is not between 46,000 and 48,000 H, the wire is open or 
shorted to battery. Repair or replace the wire. Verify repairs. Refer to section 63.3.9. 

63.3.9 Verify Repairs 

Perform the following steps to verify repairs for Flash Code 63. To check Optimized Idle, refer 
to Optimized Idle Manual 6SE518. 

1. Reconnect all connectors. 

2. Clear all codes from the DDR. 

3. Plug in the DDR. 

4. Turn vehicle ignition switch to the ON position. 

[a] If Flash Code 63 was not logged, no further troubleshooting is required. 

[b] If Flash Code 63 was logged, please review this section from the first step to find the 
error. Refer to section 63.3.1. 
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64.1 DESCRIPTION OF FLASH CODE 64 

Flash Code 64 is used to identify a turbo speed fault. 

This code is not covered in this manual. If changes occur, notification will be sent from DDC. 


64.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 64 


The SAE J1587 equivalent code for Flash Code 64 is p 103/0, turbo overspeed, and p 103/8, turbo 
speed sensor input failure. 
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65.1 DESCRIPTION OF FLASH CODE 65 


For diesel-fueled engines. Flash Code 65 indicates that the air filter sensor input voltage has 
exceeded or dropped below the expected range. 


This code is not covered in this manual (for diesel engines). If changes occur, notification will 
be sent from DDC. 


For gas-fueled engines, Flash Code 65 indicates a fault in the throttle plate. 


65.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 65 


For diesel engines, the SAE J1587 equivalent codes for Flash Code 65 are 107/3, air filter sensor 
voltage high, and 107/4, air filter sensor voltage low. 

For gas engines, the SAE J1587 equivalent codes for Flash Code 65 is one of the following: 

□ p 051/0 - Throttle plate above normal range 

□ p 051/1 - Throttle plate below normal range 

□ p 051/7 - Throttle plate not responding 
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65.3 TROUBLESHOOTING FLASH CODE 65 

65.3 TROUBLESHOOTING FLASH CODE 65 

The following procedure will troubleshoot Flash Code 65. 

65.3.1 Determine System and Failure 

Determine system and failure as follows: 

1. Is code 051/0 and is system model year 1997 or older with a 24-volt power supply. 

[a] Yes to both — install jumper and refer to section 65.3.8. 

[b] No to either — for jumper harness already installed, refer to section 65.3.2. 
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65.3.2 Check for Voltage 


Perform the following steps to check for voltage. 

1. Unplug throttle actuator sensor harness connector. See Figure 65-1. 

2. Turn ignition ON. 

3. Measure voltage between cavity A and B of the connector. 

[a] If the battery voltage reading (12v/24v) is ± 2 volts, refer to section 65.3.3. 

[b] If the voltage is low, refer to section 65.3.4. 



Figure 65-1 Series 50 Gas Engine Sensor Harness 
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65.3 TROUBLESHOOTING FLASH CODE 65 


65.3.3 Check for Ground 

Perform the following steps to check for ground: 

1. Turn ignition OFF. 

2. Check ground wire from Cavity B to battery negative (-). 

[a] If the ground wire is okay, refer to section 65.3.5. 

[b] If the ground wire is bad, repair and refer to section 65.3.8. 

65.3.4 Check for Supply 

Perform the following steps to check for supply: 

1. Turn ignition OFF. 

2. Unplug engine sensor harness. 

3. Install a jumper between wire cavity A and F of the throttle actuator connector. 

4. Measure resistance between cavity R1 and S3, then R1 and T3 at the engine sensor harness. 

[a] If both readings are less than 1,000 Q refer to section 65.3.5. 

[b] If either reading is greater than 1,000 Q, it indicates the #561 or #562 wire is open. 
Repair or replace the wire and refer to section 65.3.8. 

65.3.5 Check PWM #2 

Perform the following steps to check PWM #2: 

1. Move jumper to cavities E and F at the throttle activator. 

2. Measure resistance between cavities R1 and Y1 of the engine sensor harness. 

[a] If the measurement is less than 1,000 fi, refer to section 65.3.6. 

[b] If the measurement is greater than 1,000 fl, the wire #909 (PWM #2) is open. Repair 
or replace the wire and refer to section 65.3.8. 


65-6 


AH information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 



DDEC® M/IV SINGLE ECM TROUBLESHOOTING GUIDE 


65.3.6 Check Connectors 


Perform the following steps to check the connectors. 

1. Check both connectors for damaged, bent or broken pins or terminals. 

[a] If the connectors are not damaged, refer to section 65.3.7. 

[b] If the connectors are damaged, repair or replace the connectors. 
Refer to section 65.3.8. 


65.3.7 Check for Short 


Perform the following steps to check for a short. 


1. Remove jumper. 

2. Measure resistance between cavity Y1 and R1 on the engine sensor harness. 

3. Measure resistance between Y1 and T3 of the engine sensor harness. 


[a] If the measured resistance is less than 1,000 0, the wires are shorted to each other. 
Repair or replace the wires and refer to section 65.3.8. 

[b] If the measured resistance is greater than 1,000 0, troubleshooting is complete. 
Review this section or contact Detroit Diesel Technical Service to replace the 
actuator. Refer to section 65.3.8. 


65.3.8 


Verify Repairs 


Perform the following steps to verify repairs. 

1. Connect all connectors. 

2. With the ignition ON, plug in the DDR and clear the codes. 

3. Throttle the engine through various speeds (r/min). 

4. Shut the engine off. 

5. Turn ignition ON. 

6. Read the logged codes. 

[a] If no codes are logged, troubleshooting is complete. 

[b] If code 65 is logged with any other codes, troubleshooting is complete. Review this 
section or contact Detroit Diesel Technical Service. 
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66.1 DESCRIPTION OF FLASH CODE 66 

Flash Code 66 indicates the oil filter sensor input to the ECM has exceeded or dropped below the 
allowed range. 

This code is not covered in this manual (for diesel engines). If changes occur, notification will 
be sent from DDC. 

For gasoline engines, Flash Code 66 indicates one or more faults have occurred in the engine 
knock level circuitry. 

66.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 66 

For diesel engines, the SAE J1587 equivalent code for Flash Code 66 is p 099/3, oil filter sensor 
input voltage high or p 099/4, oil filter sensor input voltage low. 

For gasoline engines, the SAE J1587 equivalent code for Flash Code 66 is one of the following: s 
076 0, s 076 7, s 076 3 or s 076 4. 
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66.3 TROUBLESHOOTING FLASH CODE 66 

The following procedure will troubleshoot Flash Code 66. 

66.3.1 Determine Failure 

The following procedure will enable you to determine the failure. 

1. Code s 076 0, knock level above normal range - A Failure Mode Identifier (FMI) of 
0 is used to advise the user that the knock level is too high to allow the electronics to 
compensate for it. Troubleshoot this as a mechanical problem. 

2. Code s 076 - 7, knock level torque reduction - An FMI of 7 is used to advise the user 
the loss of engine power is due to the engine electronics trying to adjust the fueling to 
further reduce the knock level. Clear the code and retest. If the code continues to occur, 
contact Detroit Diesel Technical Service. 

3. For code s 076-3, knock sensor input voltage high, refer to section 66.3.2. 

4. For code s 076-4, knock sensor input voltage low; refer to section 66.3.3. 

66.3.2 Check Signal to Noise Enhancement Filter Module / Knock Sensor 

Perform the following steps to check the Signal to Noise Enhancement Filter (SNEF) and knock 
sensor. 

1. Unplug the SNEF module. 

2. Turn ignition ON. 

3. Plug in DDR. Read codes. 

[a] If code s 076-4 is logged, refer to section 66.3.4. 

[b] If code s 076-3 is logged, refer to section 66.3.5. 
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66.3.3 Check for Open 

Perform the following steps to check for an open: 

1. Unplug SNEF. 

2. Install a jumper wire between cavity B and E. 

3. Turn ignition ON. 

4. Plug in DDR. Read codes. 

[a] If code s 076-3 is logged, refer to section 66.3.4. 

[b] If code s 076-4 is logged, refer to section 66.3.7. 

66.3.4 Check Connectors 

Perform the following steps to check the connectors. 

1. Check connectors at ECM and SNEF module. 

[a] If the connectors are in good condition, replace the SNEF module. 

Refer to section 66.3.9. 

[b] If the connectors are damaged, repair and refer to section 66.3.9. 
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66.3.5 Check for Short to (+) 


Perform the following steps to check for a short to positive (+). 

1. Turn ignition OFF. 

2. Disconnect the engine sensor harness. See Figure 66-1. 



Figure 66-1 Series 50 Gas Engine Sensor Harness 


3. Measure resistance between cavity A and E of the SNEF module connector. 

[a] If the measured resistance is less than 1,000 ft, the wires are shorted to each other. 
Repair the wires and refer to section 66.3.9. 


[b] If the measured resistance is greater than 1,000 ft, refer to section 66.3.6. 
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66.3.6 Check for Ground 

Perform the following steps to check for a ground: 

1. Measure resistance between cavity D and battery ground. 

[a] If the measured resistance is greater than 1,000 J7, the ground wire is open. Repair 
the open and refer to section 66.3.9. 

[b] If the measured resistance is less than 1,000 SI, replace the SNEF module and 
refer to section 66.3.9. 

66.3.7 Check for Short to Ground 

Perform the following steps to check for a short to ground. 

1. Turn ignition OFF. 

2. Remove jumper wire. 

3. Disconnect the engine harness connector. 

4. Measure resistance between cavity A of the SNEF connector and a good ground. 

[a] If the measured resistance is less than 1,000 ft, the signal wire (#976) is shorted to 
battery (-). Repair or replace the wire and refer to section 66.3.9. 

[b] If the measured resistance is greater than 1,000 fl, replace the knock sensor and 
refer to section 66.3.8. 

66.3.8 Check for Signal Open 

Perform the following steps to check for a signal open. 

1. Insert jumper wire between E and C of the SNEF module connector. 

2. Unplug the engine sensor harness connector. 

3. Measure resistance between L2 (#976) and XI (#573). 

[a] If the measured resistance is greater than 1,000 Q, wire #976 is open. Repair or 
replace the wire and refer to section 66.3.9. 

[b] If the measured resistance is less than 1,000 SI, refer to section 66.3.4. 
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66.3.9 Verify Repairs 

Perform the following steps to verify repairs. 

1. Hook up all connectors. 

2. Start and run the engine. 

3. Operate under load. Road test. 

4. Turn engine off. 

5. Turn ignition ON. 

6. Plug in DDR. Read logged codes. 

[a] If no codes are logged, troubleshooting is complete. 

[b] If code s 076-X is logged, all system diagnostics are complete. Please review this 
section from the first step to find the problem. Refer to section 66.3.1, or contact 
Detroit Diesel Technical Service. 
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67.1 DESCRIPTION OF FLASH CODE 67 

For diesel engines. Flash Code 67 indicates that the coolant pressure input voltage to the ECM has 
exceeded or dropped below the allowed range. 

This code is not covered in this manual (for diesel engines). If changes occur, notification will 
be sent from DDC. 

For gas engines, Flash Code 67 indicates that the input voltage to the ECM from the air inlet 
pressure sensor has dropped below 5%, or gone above 95% of the sensor supply voltage. 

67.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 67 

For diesel engines, the SAE J1587 equivalent codes for Flash Code 67 are 109/3, coolant pressure 
sensor input voltage high, and 109/4, coolant pressure sensor input voltage low. 

For gas engines, the SAE J1587 equivalent codes for Flash Code 67 are p 106/3, air inlet pressure 
sensor input voltage high, and p 106/4, air inlet pressure sensor input voltage low. 

67.3 TROUBLESHOOTING FLASH CODE 67 

The following procedure will troubleshoot Flash Code 67. 

67.3.1 Determine Failure 

Perform the following steps to determine failure. 

1. Turn ignition ON. 

2. Plug in DDR. 

3. Read codes. 

[a] If code 106/3 is logged, refer to section 33.3.2. 

[b] If code 106/4 is logged, refer to section 34.3.2. 

NOTE: 

Turbo Boost Sensor (TBS) references = air inlet pressure MAP (Manifold Air Pressure) 
sensor for troubleshooting codes 106/3 and 106/4. The wire numbers are the same. 
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68.1 DESCRIPTION OF FLASH CODE 68 


Flash Code 68 indicates that the ECM, see Figure 68-1, has detected a fault in the idle validation 
switch (IVS) logic. 


68.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 68 


The SAE J1587 equivalent code for Flash Code 68 is s 230 5 (open circuit) or s 230 6 (short 
to ground). 

NOTE: 

Code 230/5 (open) is set when TPS counts are less than 120 and IVS input is opened. 

NOTE: 

Code 230/6 (short to ground) is set when TPS counts are greater than 282 and IVS 
input is grounded to battery (-). 
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68.3 TROUBLESHOOTING FLASH CODE 68 

The following procedure will troubleshoot Flash Code 68. 

68.3.1 Check for Idle Validation Switch Code 

Perform the following steps to check for IVS active code: 

1. Turn ignition ON. 

2. Plug in DDR. 

3. Cycle foot pedal; then read codes. 

[a] If the IVS code is open (FMI=5), validate the throttle pedal application. 

Refer to section 68.3.4. 

[b] If the IVS code is grounded (FMI=6), check the IVS switch. Refer to section 68.3.2. 

68.3.2 Check the Idle Validation Switch 


Perform the following step to check the idle validation switch: 

1. Turn the vehicle ignition switch to the ON position. 




CAUTION: 


To avoid injury before starting and running the engine, 
ensure the vehicle is parked on a level surface, parking 
brake is set, and the wheels are blocked. 


2. Start and run the engine. 


NOTE: 

Vehicle need not be moving to perform this check. 


3. Plug in DDR. 

4. Compare idle validation switch input status (switch light status) with the throttle position 
sensor counts. 

[a] If the IVS status is ON with the TPS count being greater than 282, measure for 
resistance. Refer to section 68.3.3. 

[b] If the IVS status is OFF with the TPS count being greater than 282, clear inactive 
codes. No further troubleshooting is required. Refer to section 68.3.7. 
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68.3.3 Check Resistance Between Idle Validation Switch Contacts 


Perform the following steps to measure resistance: 

1. Turn vehicle ignition to the ON position. Refer to OEM guidelines. 

2. Move TPS so counts are greater than 285. 

3. Measure resistance between the ECM input (IVS) at the TPS and battery ground using 
a volt-ohm meter. 


[a] If the resistance was less than 100 H, the idle validation input/switch is grounded or 
defective. Contact OEM for repair procedure. Refer to section 68.3.7. 

[b] If the resistance was greater than 100 Q, the fault condition no longer exists. No 
further troubleshooting is required. Refer to section 68.3.7. 


68.3.4 Check for Throttle Pedal Application 


Perform the following steps to determine which type of TPS is being used: 

1. Visually check to determine which throttle pedal has been installed that utilizes the IVS 
function. 


[a] If the throttle pedal has an idle validation switch installed, verify TPS count. 
Refer to section 68.3.5. 



[b] 



If the throttle pedal has no idle validation switch installed, update customer 
calibration using a programming station. Change the settings from idle validation to 
"No Function" and save changes. Verify repairs. Refer to section 68.3.7. 
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68.3.5 Determine Throttle Position Sensor Counts / Idle Validation Switch 
Status 

Perform the following steps to determine TPS counts: 

I. 


2 . 

NOTE: 

Vehicle need not be moving to determine TPS counts. 

3. Compare idle validation switch status (switch light status) with the throttle position 
sensor counts. 

[a] If the IVS input is ON with the TPS count being less than 120, the problem no 
longer exists. Refer to section 68.3.7. 

[b] If the IVS input is OFF with the TPS count being less than 120, refer to section 68.3.6. 

68.3.6 Check Resistance Between Idle Validation Switch Contacts 

Perform the following steps to determine resistance: 

1. Turn vehicle ignition switch to the ON position. 

2. Measure resistance between the ECM input at the TPS/TVS end of the harness and battery 
ground. 

[a] If the resistance is less than 100 fl, the IVS is defective. Replace the switch. (Contact 
the OEM for procedure.) Verify repairs. Refer to section 68.3.7. 

[b] If the resistance is greater than 100 ft, either the IVS input or #953 wire is open or 
the IVS is defective. Replace the switch. (Contact the OEM for procedure.) Verify 
repairs. Refer to section 68.3.7. 


Turn vehicle ignition to the ON position. Refer to OEM guidelines. 




CAUTION: 


To avoid injury before starting and running the engine, 
ensure the vehicle is parked on a level surface, parking 
brake is set, and the wheels are blocked. 


Plug in DDR. 
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68.3.7 Verify Repairs 


Perform the following steps to verify repairs: 


1. Clear inactive codes. 


A CAUTION: 

To avoid injury before starting and running the engine, 
ensure the vehicle is parked on a level surface, parking 
brake is set, and the wheels are blocked. 


2. Start and run the engine. 

3. Depress foot pedal to at least half throttle (>290 counts). 

4. Release foot pedal and allow the engine to idle. 

5. Visually observe the check engine light (CEL) and DDR. 

[a] If the CEL comes on, no further troubleshooting is required. 

[b] If code 68 is logged, refer to section 68.3.1 to troubleshoot Flash Code 68 again. 
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69.1 DESCRIPTION OF FLASH CODE 69 

This manual was designed to have the section number equal to the Flash Code for troubleshooting. 
This section is intentionally left blank. 

No DDEC code is currently assigned to this number. If changes occur, notification will be sent 
from DDC. 
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70.1 DESCRIPTION OF FLASH CODE 70 

This manual was designed to have the section number equal to the Flash Code for troubleshooting. 
This section is intentionally left blank. 

No DDEC code is currently assigned to this number. If changes occur, notification will be sent 
from DDC. 
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Figure 71 



SERIES 71 & 92 



SERIES 50/60 


-1 Injectors 
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71.1 DESCRIPTION OF FLASH CODE 71 


Flash Code 71 indicates that the time it takes from when the DDEC ECM requests an injector be 
turned on, to when the injector solenoid valve actually closes, is shorter than the lower limit of 
the expected range. 

This diagnostic condition is typically: 


□ Aerated fuel system 

□ High system battery (+) supply voltage 

□ Mechanical injector failure 

□ Failed solenoid 


NOTE: 

The injector diagnostic SID (Subsystem Identifier) indicates which cylinder number has 
an injector with a short response time. The injector number describes the cylinder and 
bank that has the injector with a short response time. The DDR will display the injector 
text description. 


Injector response times generally increase with low battery supply voltage and decrease with 
high battery supply voltage. Although injector response times vary from injector to injector at 
a given r/min, each individual injector response time should remain relatively consistent from 
one firing to the next. Wide variations in response time (typically ± 0.2 ms) for one injector at a 
steady engine r/min may indicate an electrical problem (faulty alternator or regulator, poor or 
broken ground cables, etc.). See Figure 71-1 for injector diagram. 

71.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 71 


The SAE J1587 equivalent code for Flash Code 71 is s 001 I, or s 002 I, or s 003 1, or s 004 1, or 
s 005 1, or s 006 1. 
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71.3 TROUBLESHOOTING FLASH CODE 71 

The following procedure will troubleshoot Flash Code 71. 

71.3.1 Determine Cylinders With Fault 


The injector location that is logging the codes is listed in Table 71-1. 



Table 71-1 Determine Cylinders With Fault 



1. Disconnect the 5-pin injector harness connector at the ECM for those injectors logging 
the codes. 

2. Establish a good ECM case ground by measuring the resistance across two points on the 
ECM. The resistance should measure less than or equal to 1 1 1. 

3. Once a good case ground is established, keep one of the measurement probes in place and 
move the other probe to one of the five exposed male injector terminals on the ECM. 

4. Measure the resistance. Repeat this procedure at each of the five terminals. 

[a] If any terminals have a resistance of less than 1000 ft, replace the ECM. 

Refer to section 71.3.5. 

[b] If all terminals have a resistance of greater than 1000 ft, refer to section 71.3.5. 
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71.3.2 Check for Short 

Perform the following steps to check for a short. See Figure 71-2. 
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Figure 71-2 


Injector Harness 


1. Locate the injector harness connector terminals associated with the codes. 
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2. Measure resistance between that cavity and the cylinder block. 

3. Also, measure resistance between that cavity and the appropriate return cavity (G or E). 

[a] If measured resistance is less than 5 Cl, the wire is shorted. Repair or replace the 
harness and refer to section 71.3.5. 

[b] If measured resistance is greater than 5 Cl, refer to section 71.3.3. 

71.3.3 Check for Open 

Perform the following steps to check for an open. 

1. Insert a jumper wire between the cavity associated with the code and the return for that 
connector (G or E). 

2. Remove the valve cover to gain access to the cylinder associated with the code. 

3. Remove the connector terminals at the injector solenoid. 

4. Measure resistance between the terminal plugs. 

[a] If the measured resistance is greater than 5 Cl, the injector wire is open. Repair or 
replace the harness and refer to section 71.3.5. 

[b] If the measured resistance is less than 5 Cl, and the ECM software is less than 3.00, 
reprogram the ECM. Refer to section 71.3.5. 

[c] If the measured resistance is less than 5 Cl, and the ECM software is 3.00 or higher, 
remove the alternator belt to disable the actuator and refer to section 71.3.4. 

71.3.4 Assemble 

Perform the following steps to assemble the components. 

1. Connect the connectors. 

2. Install the valve cover. 

3. Start and run the engine. 

4. Stop engine. 

5. Does the code return? 

[a] If the code does not return, repair or replace the alternator grounds and 
refer to section 71.3.5. 

[b] If the codes return, replace the injector and solenoid. Refer to section 71.3.5. 
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71.3.5 


Verify Repairs 


Perform the following steps to verify repairs: 

1. Start and run the engine. 

2. Stop engine. 

3. Check DDR for codes. 

[a] If no codes are logged, no further troubleshooting is required. 

[b] If injector codes are logged, all system diagnostics are complete. Please review this 
section from the first step to find the error. Refer to section 71.3.1. 
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72.1 DESCRIPTION OF FLASH CODE 72 

Flash Code 72 indicates that the vehicle speed signal to the ECM (with fueling to the engine) has 
exceeded the vehicle speed limit that is defined in the ECM calibration. See Figure 72-1. 

Flash Code 72 also may indicate that the vehicle speed signal to the ECM (without fueling to the 
engine) has exceeded a secondary vehicle speed limit that is defined in the ECM calibration. 

72.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 72 

The SAE J1587 equivalent code for Flash Code 72 is p 084 0 or p 084 11. 
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72.3 TROUBLESHOOTING FLASH CODE 72 

The following procedure will troubleshoot Flash Code 72. 

72.3.1 Overspeed 

Perform the following steps to troubleshoot overspeed. 

1. These codes indicate the vehicle speed has exceeded the limits programmed into the ECM. 
Verify cruise control and VSS information. 

[a] Code 84/0 - Overspeed with fuel limit has been exceeded. 

[b] Code 84/11 - Overspeed without fuel limit has been exceeded. 

2. Limits are a reasonable distance above the road speed limit. 

[a] If the limits are a reasonable distance, go to step 3 

[b] If the limits are not a reasonable distance above the road speed limit, change the 
limits and perform the test. Refer to section 72.3.2. 

NOTE: 

For information regarding overspeed limits, refer to section 7.1.29. 

3. Fuel Economy Incentive feature configured recently. 

[a] If configured recently, review the limits. W/FEI limits may need to be increased. 

[b] If not configured recently, the conditions are normal. The vehicle has exceeded 
speed limits set. 

72.3.2 Test 

Perform the following steps to troubleshoot overspeed. 

1. Start and run the engine. 

2. Perform a road test. 

[a] If the overspeed condition has disappeared, troubleshooting is complete. 

[b] If the overspeed condition still exists, review this section from the beginning to 
find the error. Refer to section 72.3.1. 
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73.1 DESCRIPTION OF FLASH CODE 73 



Flash 


Code 73 is used for many faults. 


□ When used with the Engine Synchronous Shift (ESS) system on diesel fuel engines, 
this code indicates a fault was detected by the ECM, see Figure 73-1, of the input from 
the shift knob or Neutral Switch. 

□ When used in a gas-fueled engine, the code indicates a gas valve position fault. 


73.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 73 


The SAE J1587 equivalent code for Flash Code 73, diesel engines, are listed in Table 73-1. 


Flash 

SAE Codes 

Description 

73 

S 227-2 

Shift knob data erratic, intermittent or incorrect 

73 

S 227-3 

Shift knob voltage above normal or shorted high 

73 

s 227-4 

Shift knob voltage below normal or shorted low 

73 

s 226-11 

Neutral / in-gear switch fault 

73 

s 151-14 

Stuck in gear detected 


Table 73-1 Flash Code 73 Equivalent Codes for Diesel Engines 



The SAE J1587 equivalent code for Flash Code 73, gas engines, are listed in Table 73-2 


Flash 

SID 

FMI 

Gas Valve Position 

73 

A## SID.77 

FMI:0 

Above normal range 

73 

A## SID:77 

FMI:1 

Below normal range 

73 

A## SID:77 

FMI:3 

Input voltage high 

73 

A## SID:77 

FMI:4 

Input voltage low 


Table 73-2 Flash Code 73 Equivalent Codes for Gas Engines 
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73.3 TROUBLESHOOTING FLASH CODE 73 

The following procedure will troubleshoot Flash Code 73. For troubleshooting diesel engines, 

refer to section 73.3.1. For troubleshooting gas engines, refer to section 73.3.2. 

73.3.1 Determine the SAE Code 

Perform the following steps to determine the SAE code. 

1. Plug in DDR. 

2. Turn ignition ON. 

3. Record logged codes. 

[a] If codes 226-11 or 151-14 are logged, refer to section 73.3.2. 

[b] If code 227 is logged, and codes 226-11 or 151-14 are not logged, 
refer to section 73.3.5. 

73.3.2 Check Switch Light Status 

Perform the following steps to check the switch light status. See Figure 73-2. 

1. Turn ignition ON. 

2. Plug in DDR. 

3. Select SWITCH LIGHT STATUS. 

4. Move the transmission shift lever to neutral; then place in gear. 

[a] If the switch light status changes when the transmission is in gear vs neutral 
(in neutral Status=ON), and if DDR BREAK TORQUE, SYSTEM SW and 
SHIFT INTENT status change (ON/OFF) when switch positions are changed, the 
problem no longer exists. Perform a road test and return to service. This may still be 
an intermittent issue. 
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[b] If the switch light status does not change when the transmission is in gear vs in 
neutral, and if DDR BREAK TORQUE, SYSTEM SW and SHIFT INTENT status 
do not change (ON/OFF) when switch positions are changed, refer to section 73.3.3. 
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73.3.3 In-Gear and In-Neutral Wiring Test 

Perform the following steps to test the in-gear and in-neutral wiring. 

1. Locate the in-gear and in-neutral switch at the transmission. 

2. Unplug the 4-pin connector. 

3. Install the jumper wire between cavity A and B. 

4. Turn ignition ON. 

5. Plug in the DDR. Determine the in-gear and in-neutral pin assignments. 

6. Turn ignition OFF. 

7. Unplug the vehicle 30-pin connector. 

8. Measure the resistance between the in-neutral pin and a good ground. 

[a] If the measured resistance is less than or equal to 5 ft. Refer to section 73.3.4. 

[b] If the measured resistance is greater than 5 ft. the input wire is open. Repair the open 
and refer to section 73.3.11. 

73.3.4 Check Neutral Switch 

Perform the following steps to check the neutral switch. 

1. Move the jumper wire at the 4-pin connector and place it between the D and C cavities. 

2. Measure the resistance between the in-gear pin and a good ground. 

[a] If the measured resistance is less than or equal to 5 ft, replace the switch. (This is a 
Rockwell component.) Refer to section 73.3.11. 

[b] If the measured resistance is greater than 5 ft, repair the open. Refer to section 73.3.11. 

73.3.5 Check for Open 

Perform the following steps to test for an open. 

1. Unplug the 2-pin connector at the shift knob assembly. 

2. Unplug the vehicle harness 30-pin connector. 

3. Install a jumper wire between cavities A and B at the 2-pin connector. 

4. Measure the resistance between cavity A3 and D3 at the 30-pin connector. 

[a] If the measured resistance is less than or equal to 5 ft, refer to section 73.3.6. 

[b] If the measured resistance is greater than 5 ft, one or both of the input wires are open. 
Repair the open. Refer to section 73.3.11. 
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73.3.6 Check for Short 


Perform the following steps to test for a short. 

1. Remove jumper wire. 

2. Measure resistance between cavity A3 and D3. 

[a] If the measured resistance is less than 10,000 ft. the wires are shorted to each other. 
Repair and refer to section 73.3.11. 

[b] If the measured resistance is greater than 10,000 ft.refer to section 73.3.7. 

73.3.7 SAE Codes 227-2, 227-3, 227-4, Shift Knob Test 


Plug the 2-pin connector back in, and proceed as follows. 

1. Set shift knob system switch to ON. 

2. Set shift intent switch to Position 2. Break Torque-Up. 

3. Unplug the vehicle interface harness connector. 

4. Measure the resistance between cavity A3 and D3 of the vehicle harness connector. 

[a] If the measured resistance is between 42,000 and 45,000 ft, refer to section 73.3.8 

[b] If the measured resistance is not between 42,000 and 45,000 ft, replace the shift knob 
assembly. (This is a Rockwell component.) Refer to section 73.3.11. 


73.3.8 Shift Knob Check, Continued 


Perform the following steps to test the shift knob. 

1. Set shift knob system switch to ON. 

2. Set shift intent switch to Position 4, Break 

3. Measure the resistance between cavity A3 

[a] If the measured resistance is between 

[b] Refer to section 73.3.11. 



Torque-Down. 

and D3 or the vehicle harness connector. 
9,000 and 11,000 ft, refer to section 73.3.9. 
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73.3.9 Shift Knob Check, Continued 

Perform the following steps to test the shift knob. 

1. Set shift knob system switch to OFF. 

2. Set shift intent switch to Position 1 (Upshift). 

3. Measure the resistance between cavity A3 and D3 of the vehicle harness connector. 

[a] If the measured resistance is between 124,000 and 128,000 fl, refer to section 73.3.10. 

[b] If the measured resistance is not between 124,000 and 128,000 ft, replace the shift 
knob assembly (Rockwell component). Refer to section 73.3.11. 

73.3.10 Shift Knob Check, Continued 

Perform the following steps to test the shift knob. 

1. Set shift knob system switch to OFF, DOWN INTENT. 

2. Set shift intent switch to Position 2 (DOWN). 

3. Measure the resistance between cavity A3 and D3 of the vehicle harness connector. 

[a] If the measured resistance is between 91,000 and 95,000 ft, replace the ECM. 

Refer to section 73.3.11. 

[b] If the measured resistance is not between 91,000 and 95,000 O, replace the shift knob 
assembly (Rockwell component).Refer to section 73.3.11. 

73.3.11 Test Operation 

Perform the following steps to test the operation. 

1. Reconnect any connections disconnected during troubleshooting. 

2. Perform road test and check all operations of the ESS system. 

[a] If the ESS system operates correctly, troubleshooting is complete. 

[b] If the ESS system does not operate correctly, contact Rockwell or Detroit Diesel 
Technical Service. 

73.3.12 Gas Engine Troubleshooting 

The troubleshooting procedure is to be determined. It is currently not used. 
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74.1 DESCRIPTION OF FLASH CODE 74 

Flash Code 74 indicates that the park brake digital input is shorted to ground between the vehicle 
interface harness connector and one of the switches (park brake switch, neutral switch, hood 
switch or optional OEM interlock). 

□ If this code is inactive, it may indicate that the vehicle moved during optimized idle 
operation or that two consecutive engine start attempts were not successful. 

□ Flash Code 74 may also indicate that the relay coil is open or is shorted (causing the 
unsuccessful engine start). 

74.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 74 

The SAE J1587 equivalent code for Flash Code 74 is p 070.4. 
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74.3 TROUBLESHOOTING FLASH CODE 74 

The following procedure will troubleshoot Flash Code 74. For system overview, see Figure 74-1. 
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Figure 74-1 Optimized Idle Schematic 
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74.3.1 Check Diagnostic Data Reader for Codes 

Perform the following steps to check the DDR for codes: 

1. Turn the vehicle ignition switch ON. 

2. Plug the DDR into the diagnostic data link (DDL). 

3. Check the DDR for active and inactive optimized idle codes. 

NOTE: 

Service any other logged codes first. 

4. Visually examine the DDR for code 74. 

[a] If code 74 was logged, check for short to ground. Refer to section 74.3.2. 

[b] If code 74 was not logged, verify fault has been resolved. Refer to section 74.3.6. 

74.3.2 Check for Short to Ground 

Perform the following steps to check for short to ground: 

1. Open the vehicle hood. Refer to OEM guidelines. 

2. Turn the vehicle ignition switch to the ON position. 

3. Plug the DDR into the DDL. 

NOTE: 

The DDR may already be installed. 

4. Select the switch/light status (park brake/ISD). 

5. Verify the switch/light status (park brake/ISD). 

[a] If the park brake status is not ON, refer to section 74.3.3. 

[b] If the park brake status is ON, the input wire is shorted to ground between the hood 
switch and the ECM. Repair or replace the wire. Verify fault has been resolved. 
Refer to section 74.3.6. 
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74.3.3 Check for Short to Ground, Continued 

Perform the following steps to check for short to ground: 

1. Close the vehicle hood. Refer to OEM guidelines. 

2. Put the transmission in gear. Refer to OEM guidelines. 

3. Verify the switch/light status (park brake). 

[a] If the park brake status is not ON, continue checking for a short to ground. 

Refer to section 74.3.4. 

[b] If the park brake status is ON, the input wire is shorted to ground between the hood 
switch and the neutral switch. Repair or replace the wire. Verify fault has been 
resolved. Refer to section 74.3.6. 

74.3.4 Check for Short to Ground, Continued 

Perform the following steps to continue checking for a short to ground: 

1. Put the transmission in neutral. Refer to OEM guidelines. 

2. Ensure the parking brake is not set. Refer to OEM guidelines. 

3. Verify the switch/light status (park brakelSD). 

[a] If the park brake/ISD status is not ON, check for vehicle speed. Refer to section 74.3.5. 

[b] If the park brake/ISD status is ON, the input wire is shorted to ground between 
the park brake switch and the neutral switch. Repair or replace the wire. 

Refer to section 54.3. Verify fault has been resolved. Refer to section 74.3.6. 
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74.3.5 Check Vehicle Speed 

Perform the following steps to check vehicle speed: 



1. Start engine with vehicle in park. Refer to OEM guidelines. 

2. Plug the DDR into the DDL. 

3. View ECM data list (vehicle speed in mile/h or km/h). 

4. Increase engine r/min. 

5. Verify vehicle speed. 

[a] If vehicle speed did not vary, verify fault has been resolved. Refer to section 74.3.6. 

[b] If vehicle speed did vary or was ever greater than 0 r/min, perform flash code 54 
troubleshooting. Refer to section 54.3. Upon completion of repair, verify fault has 
been resolved. Refer to section 74.3.6. 

74.3.6 Verify Repairs 

Perform the following steps to verify repairs for flash code 74. 

1. Turn vehicle ignition to the OFF position. 

2. Reconnect all connectors. 

3. Close vehicle hood. Refer to OEM guidelines. 

4. Set the park brake. Refer to OEM guidelines. 

5. Put the transmission in neutral position. Refer to OEM guidelines. 
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A CAUTION: 

To avoid injury, before starting and running the engine, 
ensure that the vehicle is parked on a level surface, parking 
brake is set, and the wheels are blocked. 


6. Start the engine. 

7. Turn the cruise master switch to the ON position. 

NOTE: 

If the switch was set to the ON position before the vehicle was started, turn the switch to 
the OFF position and then to the ON position. 


8. Wait for the engine to shut down. 


NOTE: 

After the idle timer expires, the engine will either shut down or continue to run to charge 
the battery or keep the oil temperature between 16°C (60°F) and 40°C (104°F). 


9. 

10 . 


Turn the thermostat on (if installed). 


Adjust the set point and heating and cooling mode 
to start. 


until the thermostat requires the engine 


NOTE: 

If the thermostat is not installed, wait for the lube oil temperature to fall below 16°C (60°F). 


NOTE: 

The alarm will sound and the engine will start. Vehicle power (blower fans) will turn on 
approximately 30 seconds after the engine starts, due to the thermostat. 


11 . 


Verify that optimized 

[aj If optimized idle 
code 74. 

[b] If optimized idle 


idle operates properly. 

is not operating properly, refer to section 74.3.1 to troubleshoot 


is operating correctly, troubleshooting is complete. 



74-8 


At/ information subject to change witftout notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 




75 FLASH CODE 75 - BATTERY VOLT HIGH 


Section Page 

75.1 DESCRIPTION OF FLASH CODE 75. 75- 3 

75.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 75 . 75- 3 

75.3 TROUBLESHOOTING FLASH CODE 75 . 75- 3 






Figure 75-1 
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75.1 DESCRIPTION OF FLASH CODE 75 

Flash Code 75 indicates that the DDEC® ECM, see Figure 75-1, has detected that the main battery 
supply voltage to the ECM has exceeded the recommended operating range. 

75.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 75 

The SAE J1587 equivalent code for Flash Code 75 is p 168 0. 

75.3 TROUBLESHOOTING FLASH CODE 75 

The following procedure will troubleshoot Flash Code 75. 

75.3.1 High Voltage 

Perform the following steps to troubleshoot high voltage. 

1. Turn ignition ON. 

2. Plug in the diagnostic data reader (DDR). 

3. Read logged codes. 

[a] If any codes other than 168/0 are received, service the other codes first. 

[b] If code 168/0 and no other codes are logged, the voltage to the ECM is too high. 
Check batteries and/or vehicle charging system. 
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76.1 DESCRIPTION OF FLASH CODE 76 

Flash Code 76 indicates the engine speed exceeded a calibration limit, and the engine brake output 
was active at the time the condition occurred. 

76.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 76 

The SAE J1587 equivalent code for Flash Code 76 is p 121/0, Engine Overspeed with Engine 
Brake. 

76.3 TROUBLESHOOTING FLASH CODE 76 

Perform the following steps to troubleshoot Flash Code 76. 

76.3.1 Multiple Code Check 

Perform the following steps to check for multiple codes. 

1. Turn vehicle ignition switch ON. 

2. Plug in the diagnostic data reader (DDR). 

3. Visually check the DDR for codes. 

[a] If codes other than 121/0 are logged, service them first. 

[b] If code 121/0 is logged, and no other codes are logged, there was an engine running 
condition at which the engine r/min exceeded a calibration limit during engine 
brake operation. 

NOTE: 

Determine the reason the engine r/min went too high. 
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77 A DESCRIPTION OF FLASH CODE 77 

Flash Code 77 indicates that the fuel temperature has exceeded a calibration limit set by DDC in 
the ECM, see Figure 77-1. 

At this time, this code is logged without illuminating a CEL. 

77.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 77 

The SAE J1587 equivalent code for Flash Code 77 is p 174 0. 

77.3 TROUBLESHOOTING FLASH CODE 77 

There is no established procedure to troubleshoot Flash Code 77. 

□ The code is used to determine if high fuel temperature may be a cause of reduced power 
levels. 

□ High fuel temperature will reduce available horsepower. 

□ Refer to the recommendations of the vehicle manufacturer regarding the possible need for 
additional fuel cooling. 
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78.1 DESCRIPTION OF FLASH CODE 78 

This manual was designed to have the section number equal to the Flash Code for troubleshooting. 
This section is intentionally left blank. 

No DDEC code is currently assigned to this number. If changes occur, notification will be sent 
from DDC. 
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79.1 DESCRIPTION OF FLASH CODE 79 

This manual was designed to have the section number equal to the Flash Code for troubleshooting. 
This section is intentionally left blank. 

No DDEC code is currently assigned to this number. If changes occur, notification will be sent 
from DDC. 
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80.1 DESCRIPTION OF FLASH CODE 80 

This manual was designed to have the section number equal to the Flash Code for troubleshooting. 
This section is intentionally left blank. 

No DDEC code is currently assigned to this number. If changes occur, notification will be sent 
from DDC. 
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81.1 DESCRIPTION OF FLASH CODE 81 

Flash Code 81 is used to identify oil level, crankcase pressure, dual fuel BOI, or exhaust 
temperature voltage high. 

This code is not covered in this manual. If changes occur, notification will be sent from DDC. 

81.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 81 

The SAE J1587 equivalent code for Flash Code 81 is p 098 3, oil level sensor input voltage high; p 
101 3, crankcase pressure sensor input voltage high, or s 020 3, dual fuel BOI input voltage high. 
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82.1 DESCRIPTION OF FLASH CODE 82 

Flash Code 82 is used to identify oil level, crankcase pressure, dual fuel BOI, or exhaust 
temperature voltage low. 

This code is not covered in this manual. If changes occur, notification will be sent from DDC. 

82.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 82 

The SAE J1587 equivalent code for Flash Code 82 is p 098 4, oil level sensor input voltage low; p 
101 4, crankcase pressure sensor input voltage low, or s 020 4, dual fuel BOI input voltage low. 
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83.1 DESCRIPTION OF FLASH CODE 83 

Flash Code 83 is used to identify oil level, crankcase pressure, exhaust temperature, or external 
pump pressure high. 

This code is not covered in this manual. If changes occur, notification will be sent from DDC. 

83.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 83 

The SAE J1587 equivalent code for Flash Code 83 is p 098 0, oil level high; p 101 0, crankcase 
pressure high; p 173 0, exhaust temperature high; and p 173 3,4, exhaust temperature sensor input. 
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84.1 DESCRIPTION OF FLASH CODE 84 

Flash Code 84 is used to identify oil level or crankcase pressure low. 

This code is not covered in this manual. If changes occur, notification will be sent from DDC. 

84.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 84 

The SAE J1587 equivalent code for Flash Code 84 is p 098/1, oil level low and p 101/1, crankcase 
pressure low. 
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85.1 DESCRIPTION OF FLASH CODE 85 

Flash Code 85 indicates that an engine overspeed condition exists. 

85.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 85 

The SAE J1587 equivalent code for Flash Code 85 is p 190 0, engine overspeed. 

85.3 TROUBLESHOOTING FLASH CODE 85 

The following procedure will troubleshoot Flash Code 85. 

85.3.1 Code Information 

Perform the following steps to gather information. This code is logged whenever the engine has 
been operating over 2500 r/min for at least two seconds. 

1. Turn ignition ON. 

2. Plug diagnostic data reader (DDR) into the diagnostic data link (DDL). For vehicle 
harness connector. 

3. Select inactive codes. 

4. Part of the display will read as follows: 

[a] First Occurrence 

[b] Last Occurrence 

[c] Total Number 

[d] Total Time 

5. If necessary, refer to section 6.2 
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86.1 DESCRIPTION OF FLASH CODE 86 

Flash Code 86 indicates that the pump pressure circuit failed high (below). For pressure 
transducer and connector, see Figure 86-1, 

86.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 86 

The SAE J1587 equivalent code for Flash Code 86 is p 073 3. 
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86.3 TROUBLESHOOTING FLASH CODE 86 

The following procedure will troubleshoot Flash Code 86. 

86.3.1 Multiple Code Check 

Perform the following steps to check for multiple codes. 

1. Turn ignition ON. 

2. Plug in DDR. 

3. Read active codes. 

[a] If active code 73/3 was logged, and no other codes were logged, refer to section 86.3.2. 

[b] If active code 73/4 and any other codes were logged, refer to section 86.3.3. 

[c] If any codes other than 73/3 were logged, refer to section 91.1. 

86.3.2 Sensor Check 

Perform the following steps to check the sensor. 

1. Turn ignition OFF. 

2. Disconnect the Pressure Governor System (PGS) sensor connector. 

3. Turn ignition ON. 

4. Start engine and operate the PGS in the PRESSURE mode. 

5. Read active codes. 

[a] If active code 73/3 and any other codes were logged, refer to section 86.3.5. 

[b] If active code 73/4 and any other codes except 73/3 were logged, 
refer to section 86.3.3. 
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86.3.3 Return Circuit Check 

Perform the following steps to check the return circuit. 

1. Turn vehicle ignition OFF. 

2. Disconnect the vehicle harness connector at the ECM. See Figure 86-2. 

3. Install a jumper wire between pins A and B of the PGS sensor harness connector. 

4. Measure resistance between sockets D3 and C3 on the vehicle harness connectors. 

[a] If the resistance measurement is less than or equal to 5 fi, refer to section 86.3.4. 

[b] If the resistance measurement is greater than 5 S2, or open, the return line (circuit 
#952) is open. Repair the open and refer to section 86.3.9. 



Figure 86-2 ECM Vehicle Harness Connector 
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86.3.4 Check Pressure Governor System Connectors 

Perform the following steps to check the PGS connectors. 

1. Inspect terminals at the PGS sensor connector (both the sensor and harness side) for 
damage: bent, corroded, and unseated pins or sockets. 

[a] If the terminals and connectors are damaged, repair them and refer to section 86.3.9. 

[b] If the terminals and connectors are not damaged, replace the PGS sensor and 
refer to section 86.3.9. 

86.3.5 Check for Short to +5 Volts 

Perform the following steps to check for a short to the +5 volts. 

1. Turn ignition OFF. 

2. Disconnect the vehicle harness connectors at the ECM. 

3. Measure resistance between sockets A3 and D3 on the engine harness connector. 

[a] If the resistance measurement is greater than 100 or open, refer to section 86.3.6. 

[b] If the resistance measurement is less than or equal to 100 ft, the signal line (#749) is 
shorted to the engine +5 volt line (#916). Repair the short and refer to section 86.3.9. 

86.3.6 Check for Short to Battery + 

Perform the following steps to check for a short to battery. 

1. Remove both fuses to the ECM. 

2. Disconnect the vehicle harness and 5-way power connectors at the ECM. 

3. Measure resistance between socket D3 on the engine harness connector and battery (+). 

4. Measure resistance between socket D3 of the engine harness connector, and the 5-way 
power harness sockets A and C. 

[a] If the resistance measurement for all readings is greater than 100 ft or open, 
refer to section 86.3.7. 

[b] If the resistance measurement is less than or equal to 100 0, a short exists between 
the signal line (circuit #749) and battery (+). Repair short and reinsert fuses. 

Refer to section 86.3.9. 
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86.3.7 Check ECM Connectors 

Perform the following steps to check the ECM connectors. 

1. Inspect terminals at the ECM connectors (both ECM and harness side) for damage: bent, 
corroded, and unseated pins or sockets. 

[a] If terminals and connectors are damaged, repair them. Refer to section 86.3.9. 

[b] If terminals and connectors are not damaged, install a test ECM. 

Refer to section 86.3.8. 

86.3.8 Final Check 

Perform the following steps to do a final check. 

1. Reconnect all connectors. 

2. Tum vehicle ignition ON. 

3. Clear codes. 

4. Start and run the engine for one minute. 

5. Stop engine. 

6. Check DDR for active codes. 

[a] If no codes are logged, troubleshooting is complete. 

[b] If active code 73/3 is logged, install a test ECM. Refer to section 86.3.9. 

[c] If any codes except code 73/3 are logged, refer to section 9.1, to service other codes. 
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86.3.9 Verify Repairs 


Perform the following steps to verify repairs. 

1. Turn ignition switch OFF. 

2. Reconnect all connectors. 

3. Turn ignition ON. 

4. Clear codes. 

5. Start and run the engine for one minute. 

6. Stop engine. 

7. Check DDR for inactive codes. 

[a] If no codes are logged, troubleshooting is complete. 

[b] If code 73/3 is not logged, and other codes are logged, refer to section 9.1, to service 
other codes. 

[c] If code 73/3 is logged, and other codes are logged, all system diagnostics 
are complete. Review this section from the first step to find the problem. 

Refer to section 86.3.1. 
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87.1 DESCRIPTION OF FLASH CODE 87 


Flash Code 87 indicates pump pressure sensor input voltage low. 

The signal volts dropped below 5% (normally = <0.25 volts) of the sensor supply. For pressure 
transducer and connector, see Figure 87-1. 


87.2 SAE J1587 EQUIVALENT CODE FOR FLASH CODE 87 


The SAE J1587 equivalent code for Flash Code 87 is p 073/4. 

87.3 TROUBLESHOOTING FLASH CODE 87 


The following procedure will troubleshoot Flash Code 87. 

87.3.1 Multiple Code Check 


Perform the following steps to check for codes. 

1. Turn vehicle ignition ON. 

2. Plug in DDR. Read the codes. 

[a] If codes p 73/4, 100/3 or 4, 102/3 or 4, 110/3 or 4, 174/3 or 4 or 175/3 or 4 are 
logged, refer to section 91.1. 

If code 073/4 is logged and no other codes are logged, refer to section 87.3.2. 


[b] 

[c] 


If code 073/4 is logged, and none of the following codes are logged: 100/3 or 4, 
102/3 or 4, 110/3 or 4, 174/3 or 4 or 175/3 or 4, refer to section 87.3.2. 
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87.3.2 Sensor Check 

Perform the following steps to check the sensor. 

1. Turn ignition OFF. 

2. Disconnect the pump pressure sensor connector and install a jumper between sockets B 
and C of the pump pressure sensor transducer connector. 

3. Turn ignition ON. 

4. Start engine and operate the Pressure Governor System (PGS) in the PRESSURE mode. 

5. Read active codes. 

[a] If code p 73/3 and any other code except p 73/4 display, check to ensure the ECM and 
PGS sensor connectors are wired properly. If wired properly, refer to section 87.3.3. 

[b] If code p 73/4 and any other codes display, refer to section 87.3.4. 

87.3.3 Check Pressure Governor System Sensor Connectors 

Perform the following steps to check the pressure governor system (PGS) sensor connectors. 

1. Turn ignition OFF. 

2. Inspect terminals at the pump pressure sensor connectors (sensor and harness side) for 
damaged, bent, corroded, and unseated pins or sockets. 

[a] If the terminals and connectors are not damaged, replace the PGS sensor. 

Refer to section 87.3.7. 

[b] If the terminals and connectors are damaged, repair them. Refer to section 87.3.7. 

87.3.4 Check for Short to Return 

Perform the following steps to check for a short. 

1. Turn ignition OFF. 

2. Remove jumper wire. 

3. Remove vehicle interface harness connector (30-pin). 

4. Turn ignition ON. 

5. Measure resistance between C3 (#952) and D3 (#749). 

[a] If the measured resistance is less than 1,000 O, the wires are shorted to each other. 
Replace the harness. 

[b] If the measured resistance is greater than 1,000 ft, refer to section 87.3.5. 
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87.3.5 Check for Short to Battery (-) 

Perform the following steps to check for a short to the battery (-). 

1. Measure resistance between D3 (#749) and battery ground. 

[a] If the measured resistance is less than 1,000 ft, the #749 wire is shorted to the battery. 
Replace the harness and refer to section 87.3.7. 

[b] If the measured resistance is greater than 1,000 (7, refer to section 87.3.6. 

87.3.6 Check for 5 Volt Open 

Perform the following steps to check for a 5 volt open. 

1. Plug in the 30-pin connector for the vehicle sensor harness. 

2. Turn ignition ON. 

3. Measure voltage between cavity B (#952) and A (#916) of the transducer connector. 

[a] If the measurement is less than 4.5 volts, wire #916 is open. Repair the open or 
replace the harness. Refer to section 87.3.7. 

[b] If the measurement is between 4.5 and 5.5 volts, the signal wire (#749) is open. 
Repair the wire and refer to section 87.3.7. 

87.3.7 Verify Repairs 

Perform the following steps to verify repairs. 

1. Plug in all connectors. 

2. Start and run the engine. 

3. Plug in DDR and read the codes. 

[a] If no codes are logged, troubleshooting is complete. 

[b] If code p 073/4 is logged, review this section to find the error. Then, contact Detroit 
Diesel Technical Services. 
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88.1 DESCRIPTION OF FLASH CODE 88 


Flash Code 88 is used to identify coolant 


pressure low. 


This code currently is not covered in this manual. If changes occur, notification will be sent 
from DDC. 
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89.1 DESCRIPTION OF FLASH CODE 89 

This manual was designed to have the section number equal to the Flash Code for troubleshooting. 
This section is intentionally left blank. 

No DDEC code is currently assigned to this number. If changes occur, notification will be sent 
from DDC. 
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90.1 DESCRIPTION OF ENGINE SENSOR HARNESS 

Referral to this section indicates a fault within the Engine Sensor Harness affecting signals of 
various sensors used by the DDEC system. 

90.2 TROUBLESHOOTING ENGINE SENSOR HARNESS 

The following procedure will troubleshoot the engine sensor harness. 

90.2.1 Check for Low Battery Voltage 

Perform the following steps to check for low battery voltage. 

1. Plug in the diagnostic data reader (DDR). 

[a] If Flash Code 168/1 is logged, refer to section 46.3. 

[b] If code 168/1 is not logged, refer to section 90.2.2. 

90.2.2 Check for +5 Volts 

Perform the following steps to check for +5 volts. 

1. Turn vehicle ignition switch OFF. 

2. Disconnect the Oil Pressure Sensor (OPS) and Turbo Boost Sensor (TBS) connectors. 

3. If applicable, disconnect the Fuel Pressure Sensor (FPS). 

4. Turn vehicle ignition switch ON. 

5. At each sensor harness connector, measure voltage between socket C (red lead) and 
socket A (black lead). 

[a] If the voltage measurement is between 4.7 and 5.2 volts, the voltage reading is 
correct. Check voltage at the next connector. If all connector voltage readings are 
correct, refer to section 90.2.3. 

[b] If the voltage measurement is less than 4.7 volts at any or all connectors, 
refer to section 90.2.4. 

[c] If the voltage measurement is greater than 5.2 volts at all connectors, 
refer to section 90.2.6. 
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90.2.3 Check ECM Connectors 

Perform the following steps to check the ECM connectors. 

1. Check terminals at the ECM engine harness connector (both the ECM and harness side) 
for damaged, bent, corroded and unseated pins or sockets. 

[a] If the terminals and connectors are not damaged, check all sensors, especially OPS, 
TBS, and TPS (on vehicle system), this indicates that there is no problem on the 
engine sensor harness. Refer to section 91.1. 

[b] If the terminals and connectors are damaged, repair them. Refer to section 90.2.7. 

90.2.4 Check for +5 volts or Return Open 

Perform the following steps to check for +5 volts or return open. 

1. Turn vehicle ignition switch OFF. 

2. Disconnect the engine harness connector at the ECM. 

3. Install a jumper wire between sockets A and C of any sensor connector that reads less than 
4.7 volts. Refer to section 90.2.2. 

4. Measure resistance between sockets W1 and Y2 of the engine harness connector. 

[a] If the resistance measurement is less than or equal to 5 fl, refer to section 90.2.5. 

[b] If the resistance measurement is greater than 5 Q, or open, either the engine +5 volt line 
(#416), or the return line (#452) is open. Repair the open and refer to section 90.2.7. 

90.2.5 Check for Short to Ground 

Perform the following steps to check for short to ground. 

1. Turn vehicle ignition switch OFF. 

2. Remove jumper wire. 

3. Measure resistance between sockets A and C of the sensor connector. 

4. Measure resistance between socket C of the sensor connector and a good ground. 

[a] If the resistance measurement for both readings is greater than 1,000 H, or open, 
refer to section 90.2.3. 

[b] If either resistance measurement is less than or equal to 1,000 Cl, the engine +5 volt 
line (#416) is shorted to either the sensor return line (#452) or to chassis ground. 
Repair the short and refer to section 90.2.7. 
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90.2.6 Check for Short to Battery 

Perform the following steps to check for a short to battery. 

1. Turn vehicle ignition switch OFF. 

2. Remove both fuses to the ECM. 

3. Disconnect all five connectors at the ECM. 

4. Measure resistance between socket W1 on the engine harness connector and B3 on the 
vehicle harness connector. 

5. Measure resistance between socket W1 on the engine harness connector and the battery 
(+)• 

[a] If the resistance measurement for both readings is greater than 1,000 Q, or open, 
refer to section 90.2.3. 

[b] If either resistance measurement is less than or equal to 1,000 fl, a short exists 
between sockets where reading was taken. Repair the short and refer to section 90.2.7. 

90.2.7 Verify Repairs 

Perform the following steps to verify repairs. 

1. Turn vehicle ignition switch OFF. 

2. Reconnect all connectors. 

3. Reconnect fuses (or circuit breakers) if previously disconnected. 

4. Turn ignition ON. 

5. Clear codes. 

6. If Check Engine Light (CEL) does not stay on, start engine and run for one minute 

7. Stop engine. 

8. Read inactive codes with the DDR. 

[a] If no codes are logged, troubleshooting is complete. 

[b] If codes that brought you to this section are still logged, all system diagnostics 
are complete. Review this section from the first step to find the error. 

Refer to section 90.2.1. 

[c] If codes except those which brought you to this section are logged, refer to section 9.1. 
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91.1 DESCRIPTION OF VEHICLE HARNESS +5 VOLT SUPPLY 

Referral to this section indicates a fault within the vehicle interface harness. 

NOTE: 

It is suggested that the vehicle interface module be installed for test. If the fault(s) clear, 
you may wish to contact the vehicle manufacturer for instructions on troubleshooting. 
Otherwise, continue with this section. 

91.2 TROUBLESHOOTING VEHICLE HARNESS +5 VOLT SUPPLY 

The following procedure will troubleshoot vehicle harness. 

91.2.1 Check for Low Battery Voltage 

Perform the following steps to check for low battery voltage. 

1. Plug in the diagnostic data reader (DDR). 

[a] If code 168/1 is logged, refer to section 46.3.1. 

[b] If code 168/1 is not logged, refer to section 91.2.2. 

91.2.2 Check for +5 Volts 

Perform the following steps to check for +5 volts at the Throttle Position Sensor (TPS). 

1. Turn vehicle ignition switch OFF. 

2. Disconnect the TPS (disconnect the VSG and PGS, if applicable). 

3. Turn vehicle ignition switch ON. 

4. Measure voltage on the TPS and VSG harness connector, pin C (#916) (red lead) to pin A 
(#952) (black lead), and pin A to pin B at the PGS connector, if applicable. 

[a] If the voltage measurement is between 4.7 and 5.2 volts, the voltage reading is 
correct. Check voltage at the next connector. If all connector voltage readings are 
correct, refer to section 91.2.5. 

[b] If the voltage measurement is less than 4.7 volts, refer to section 91.2.3. 

[c] If the voltage measurement is greater than 5.2 volts at all connectors, 
refer to section 91.2.8. 
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91.2.3 Check for +5 volts or Return Open 

Perform the following steps to check for +5 volts or return open. 

1. Turn vehicle ignition switch OFF. 

2. Disconnect the vehicle harness connector at the ECM. 

3. Install a jumper wire between pins A and C of the TPS harness connector. 

4. Measure resistance between sockets A3 and C3 of the vehicle harness connector. 

[a] If the resistance measurement is less than or equal to 5 ft, refer to section 91.2.4. 

[b] If the resistance measurement is greater than 5 ft or open, either the vehicle +5 volt 
line (#916) or the sensor return line (#952) is open. Refer to section 91.2.9. 

91.2.4 Check for +5 Short to Ground 

Perform the following steps to check for +5 short to ground. 

1. Remove jumper wire. 

2. Measure resistance between pins A and C of the TPS harness connector. 

3. Measure resistance between pin C of the TPS harness connector and a good ground 
(battery-). 

[a] If the resistance measurement for both readings is greater than 1,000 ft, or open, 
refer to section 91.2.7. 

[b] If either resistance measurement is less than or equal to 1,000 ft, wire (#916) is 
shorted to wire (#952), or battery ground. Repair the short and refer to section 91.2.9. 

91.2.5 Vehicle Harness 5V Check TPS 

Perform the following steps to check TPS. 

1. Tum vehicle ignition switch OFF. 

2. Reconnect the TPS connector. 

3. Tum vehicle ignition switch ON. 

4. Select Throttle Sensor percentage on the DDR. 

5. Observe throttle percentage at both no throttle and full throttle (engine not running). 

[a] If the percentage is between 0 and 100%, refer to section 91.2.7. 

[b] If not getting a reading between 0 and 100%, refer to section 91.2.6. 
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91.2.6 Vehicle Harness 5V Check Throttle Position Sensor Connectors 

Perform the following steps to check TPS connectors. 

1. Turn vehicle ignition switch OFF. 

2. Disconnect the TPS. 

3. Inspect terminals at the TPS connectors (sensor side and harness side) for damage; bent, 
corroded and unseated pins or sockets. 

[a] If the terminals and connectors are not damaged, replace TPS. Refer to section 91.2.9. 

[b] If the terminals and connectors are damaged, repair them. Refer to section 91.2.9. 

91.2.7 Check ECM Connectors 

Perform the following steps to check the ECM connectors. 

1. Turn vehicle ignition switch OFF. 

2. Disconnect the vehicle harness connector at the ECM (if not already disconnected). 

3. Check terminals at the ECM vehicle harness connector (both the ECM and harness side) 
for damage; bent, corroded and unseated pins or sockets (especially terminals #952, #916, 
#417 and #510). Install new terminal if in doubt. 

[a] If the terminals and connectors are not damaged, refer to section 90.2.2. 

[b] If the terminals and connectors are damaged, repair them. Refer to section 91.2.9. 
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91.2.8 Check for Short to Battery (+) 

Perform the following steps to check for a short to battery (+). 

1. Turn vehicle ignition switch OFF. 

2. Remove both fuses or circuit breakers to the ECM. 

3. Disconnect the vehicle harness and the 5-pin power harness connectors at the ECM. 

4. Measure resistance between sockets A3 and B3 on the vehicle harness connector. 

5. Measure resistance between socket A3 on the vehicle harness connector and the battery (+). 

[a] If the resistance measurement for all readings is greater than 1,000 ft, or open, 
refer to section 91.2.7. 

[b] If the resistance measurement is less than 1,000 ft, a short exists between the vehicle 
+5 volt line (#916) and the lines where less than 1,000 was read (either circuit #240, 
#241 or #439). Repair the short and refer to section 91.2.9. 

91.2.9 Verify Repairs 

Perform the following steps to verify repairs. 

1. Turn vehicle ignition switch OFF. 

2. Reconnect all connectors. 

3. Reconnect fuses (or circuit breakers) if previously disconnected. 

4. Turn ignition ON. 

5. Clear codes. 

6. If Check Engine Light (CEL) does not stay on, start engine and run for one minute. 

7. Stop engine. 

8. Read inactive codes with the DDR. 

[a] If no codes are logged, troubleshooting is complete. 

[b] If codes that brought you to this section are still logged, all system diagnostics 
are complete. Review this section from the first step to find the error. 

Refer to section 91.2.1. 

[c] If codes except those which brought you to this section are logged, refer to section 9.1. 
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92.1 INJECTOR HARNESS WIRING SCHEMATIC - SERIES 50 ENGINES 
WITH JAKE BRAKE 

The following wire schematics support the injector harness; see Figure 92-1. 
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Figure 92-1 


Injector Harness - Series 50 Engines With Jake Brake 
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92.2 INJECTOR HARNESS WIRING SCHEMATIC - SERIES 60 ENGINES 


92.2 INJECTOR HARNESS WIRING SCHEMATIC - SERIES 60 ENGINES 

The following wire schematics support the injector harness; see Figure 92-2. 
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For "Go To A", see Figure 92-3. 


Figure 92-2 Injector Harness (Sheet 1-2) (Series 60 Shown) 
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Figure 92-3 
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92.3 INJECTOR HARNESS WIRING SCHEMATIC - SERIES 6V92 ENGINES 


92.3 INJECTOR HARNESS WIRING SCHEMATIC - SERIES 6V92 ENGINES 

The following wire schematics support the injector harness; see Figure 92-4. 
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Figure 92-4 Injector Harness - Series 6V92 Engines 


92-6 


AH information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 





DDEC* 111/1V SINGLE ECM TROUBLESHOOTING GUIDE 


92.4 INJECTOR HARNESS WIRING SCHEMATIC - SERIES 8V92 AND 8V149 
ENGINES 


The following wire schematics support the injector harness; see Figure 92-5. 
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92.5 INTERNAL ENGINE BRAKE FOR ECM/WORLD TRANSMISSION 
INTERFACE 

The following wire schematics support the internal engine brake for ECM/World transmission 
interface; see Figure 92-6. 
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For "Go To A", see Figure 92-7. 


Figure 92-6 Internal Engine Brake ECM/World Transmission Interface 
(Sheet 1-2) 
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92.5 INTERNAL ENGINE BRAKE FOR ECMAVORLD TRANSMISSION INTERFACE 
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Figure 92-7 Internal Engine Brake ECM/World Transmission Interface 
(Sheet 2-2) 


92-10 


All information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 


DDEC® III/IV SINGLE ECM TROUBLESHOOTING GUIDE 


92.6 INTERNAL ENGINE BRAKE FOR DDEC SYSTEM ECM 

The following wire schematics support the internal engine brake; see Figure 92-8. 
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For "Go To A", see Figure 92-9. 

Figure 92-8 Internal Engine Brake (Sheet 1-2) 
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Figure 92-9 


Internal Engine Brake (Sheet 2-2) 
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92.7 ENGINE HARNESS 

The following wire schematics support the engine harness; see Figure 92-10. 



For "Go To A“, see Figure 92-11. 

Figure 92-10 Engine Harness (Sheet 1-7) 
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For “Go To B“, see Figure 92-12. 

Figure 92-11 Engine Harness (Sheet 2-7) 
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For "Go To C", see Figure 92-13. 


Figure 92-12 Engine Harness (Sheet 3-7) 



All information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 


92-15 
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For "Go To D", see Figure 92-14. 

Figure 92-13 Engine Harness (Sheet 4-7) 
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For "Go To E", see Figure 92-15. 


Figure 92-14 Engine Harness (Sheet 5-7) 
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For "Go To F", see Figure 92-16. 


Figure 92-15 Engine Harness (Sheet 6-7) 
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93.1 VEHICLE INTERFACE HARNESS 



The following wire schematics support the vehicle interface harness; see Figure 93-1. 


LABEL 

WIRE NO 

CAVITY 

COLOR 


COOLANT LEVEL 

115 

H-3 

ORN 


LIMITING SPEED GOVERNOR 

417 

D-2 

DK BLUE 


CHECK ENGINE LIGHT 

419 

B-1 

PPL/WHT 


IGNITION 

439 

B-3 

PNK 


DIGITAL INPUT E-1 

451 

E-1 

LTGRN 


DIGITAL OUTPUT F-3 

499 

F-3 

LTBLU 


TACHOMETER DRIVE 

505 

K—1 

GRA 


STOP ENGINE LIGHT 

509 

a-2 

PPL 


VARIABLE SPEED GOVERNOR 

510 

D-1 

8RN 


DIGITAL INPUT H-1 

523 

H-1 

GRA/RED 


DIGITAL INPUT H-2 

524 

H-2 

GRA 


DIGITAL INPUT G-1 

526 

G-1 

BRN/RED 


DIGITAL INPUT J-2 

531 

J-2 

ORN 


DIGITAL INPUT J-t 

541 

J-1 

YEL/RED 


DIGITAL INPUT F-1 

542 

F-1 

YEL 


DIGITAL INPUT G-2 

543 

G-2 

ORN/BLK 


DIGITAL INPUT P-2 

544 

F-2 

BRN/WHT 


DIGITAL INPUT G~3 

545 

G-3 

LT BLUE/YEL 


DIGITAL OUTPUT A-2 

555 

A-2 

TAN 


VEHICLE SPEED (+) 

556 

E-2 

LT BLUE/BLK 


VEHICLE SPEED (-) 

557 

E—3 

LT BLUE/ORN 


DIGITAL INPUT K-2 

583 

K-2 

LT BLUE/BLK 


ANALOG INPUT #7 

749 

D-3 

YEL 


DATA LINK (+) 

900 

C-2 

OK GREEN/YEL 


DATA LINK (-) 

901 

C-1 

DK GREEN 


PWM #1 OUTPUT 

908 

J-3 

WHT 


SENSOR SUPPLY (5VDC) 

916 

A-3 

RED/BLK 


SENSOR RETURN 

952 

C-3 

BLK 


DIGITAL INPUT K-3 

979 

K-3 

WHT 


DIGITAL OUTPUT A-1 

988 

A-1 

GRA 


ignh 

+12 V FROM BATTERY 

TON CONNECT 

440 

OR 

A 

ORN 

BATTERY GROUND 

953 

B 

BLK/WHT 

24605 


For “Go To A", see Figure 93-2. 


Figure 93-1 Vehicle Interface Harness (Sheet 1-9) 
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93.1 VEHICLE INTERFACE HARNESS 



For "Go To B", see Figure 93-3. 


Figure 93-2 Vehicle Interface Harness (Sheet 2-9) 
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DDEC® Ill/IV SINGLE ECM TROUBLESHOOTING GUIDE 


S' \ VEHICLE INTERFACE 
' g \_ HARNESS 


IGNITION 


953 BLK/WHT A69 


DEDICATED 12/24 VOC BATTERY POWER 
MUST BE SOURCED DIRECTLY 
FROM BATTERY POST OR BUS BAR 


440 ORN A69 


GOES 

WIRE NO. COLOR TO 


SWITCHED 

IGNITION 



+ 12/24 VOC 

MUST PROVIDE IGNITION POWER 
IN RUN AND CRANK MOOES. 

DO NOT SOURCE ANY 
ACCESSORY FROM CIRCUIT 439 


CONNECTOR 
DDC P/N 12015378 
TERMINAL 

DDC P/N 12089188 TO ENGINE 

SENSOR 
HARNESS 
PIGTAIL 

NOTE: 

FUSE MUST BE PLACED BETWEEN 
MATING CONNECTOR AND BATTERY 



RED E9 
TAN/BLK E9 
YEL E9 


CONNECTOR DDC P/N 12129615 
TERMINAL DDC P/N 12045773 
CABLE SEAL DDC P/N 12052924 
SECONDARY LOCK DDC P/N 12052845 


For "Go To C", see Figure 93-4. 


Figure 93-3 Vehicle Interface Harness (Sheet 3-9) 
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93.1 VEHICLE INTER FA CE HA RNESS 



For "Go To D", see Figure 93-5. 


Figure 93-4 Vehicle Interface Harness (Sheet 4-9) 
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For "Go To E", see Figure 93-6. 


Figure 93-5 Vehicle Interface Harness (Sheet 5-9) 
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93.1 VEHICLE INTERFA CE HARNESS 



For ’Go To F", see Figure 93-7. 

Figure 93-6 Vehicle Interface Harness (Sheet 6-9) 
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Figure 93*7 Vehicle Interface Harness (Sheet 7-9) 
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93.1 VEHICLE INTERFACE HARNESS 


VEHICLE INTERFACE 
HARNESS 


(GOTO' 

V H J 


WIRE NO. 


CAVITY 


COLOR 


GOESTO 



DK GRN/YEL F68 DATA LINK ( +) 

DK GRN F68 DATA LINK (-) 

RED D62 +12/24 VDC 

CAVITY PLUG PIN 23507136 
BLK/WHT 164 BATTERY GROUND 

CAVITY PLUG P/N 23507136 




CONNECTOR A SEAL ASSEMBLY 
DOC P/N 23513052 


WARE NO. COLOR GRID 

DIGITAL INPUT _ F68 

953 BLK/WHT 164 


TERMINAL 
DDC P/N 23513053 


i-:—i 

-u 

N.O. 

— 

-o 



DIAGNOSTIC REQUEST AND 
STOP ENGINE OVERRIDE 
SWITCH 


NOTE: SEE DOCUMENTATION ON OPERATION 


For "Go To H", see Figure 93-9. 

Figure 93-8 Vehicle Interface Harness (Sheet 8-9) 
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Figure 93-9 Vehicle Interface Harness (Sheet 9-9) 
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Figure 93-10 Pressure Governor System Vehicle interface Harness Connector 


WIRE 

NO 


MODE SELECT 
THROTTLE INHIBIT 
DECREASE 
SYSTEM ENABLE 
INCREASE 

PGS SYSTEM ENABLE 
PGS ACTIVE LIGHT 
PRESSURE GOV. MODE IT 
FIRE PUMP PRESSURE 
SENSOR SUPPLY (5VOC) 
SENSOR RETURN 
CHECK ENGINE LIGHT 
STOP ENGINE LIGHT 


749 

910 

052 

419 

509 


DIGITAL INPUT 
DIGITAL INPUT 
DIGITAL INPUT 
DIGITAL INPUT 
DIGITAL INPUT 
DfGrTAL INPUT 
DIGITAL OUTPUT 
DIGITAL OUTPUT 
D-3 
A-3 
C-3 
6-1 
B-2 


YEL 

RED/BLK 

BLK 

PPL/WWT 

PPL 


E irnmuF 
BIHUB 


30 WAY CONNECTOR 
P/N: 12034390 
TERMINAL 
P/N: 12103861 


053 

BATTERY 

GROUND 


WIRE 

NO. 

COLOR 

PARKING 

BRAKE 

INTERLOCK 

EMERGENCY 

STOP 

SWITCH 

additional 

PUMP SAFETY 

ENGAGED INTERLOCK 
SWITCH SWITCHES 



-i 


r- 1 

953 

BLK/WHT 

! V 1 

—p-o v o-(- 

—-o'T’o- 

—<X o-LoV^ 


DIGITAL INPUT-THROTTLE INHIBIT 


DIGITAL INPUT-PGS SYSTEM ENABLE 

\ 

\ 


-PiSlISUMEUEMODE SELECT 


DIGITAL INPUT-INCREASE 


\ 

\ 


\ 

\ 


DIGITAL INPUT-DECREASE 

V 








♦ 12/24VDC 

ACTIVE LIGHT 
/Ov 



DIGITAL OUT-PGS ACTIVE LIGHT 

QSn 



+12/24 V DC 

READY LIGHT 
_/Qv 


♦ 12/24 VDC 

<y - 

CHECK ENGINE LIGHT 
/Os 

419 PPL/WHT 

CEL 

YL 


♦12/24 VDC 

STOP ENGINE LIGHT 

_ 

419 PPL 

SEL 

—VV” 

RD 


♦12/24 VDC 


I 

1 

-1 

. MODE SELECT LIGHTS 

O /Ov 


- 



DIGITAL OUTPUT-PGS MODE LIGHT 



OPTIONAL FOR 
THROTTLE INHIBIT 


MODE SELECT 

SWITCH 

INCREASE/ 

DECREASE 

SWITCH 


MODE ACTIVE 


CONTINUOUS TRANSIENT 
SUPPRESSED RELAY 


SENSOR SUPPLY 


—252— 


PUMP PRESSURE SENSOR 


_£UL_ 


SENSOR RETURN 


I 

>mjl f 

ffl 


-MW U. 




CONNECTOR 
P/N: 12065287 
TERMINAL 
P/N: 12089289 


PRESSURE SENSOR 
P/N: 23520795 
SHIPPED WITH ENGINE 




O 


=r ^ 

3 * 

8 o 1 

</> —. 

o 
o 

3 
3 3 

a> era 
o ^ 

o 1 


8 J5 

n> g. 

51 

3 —• 

O 

vO 




c 

,h B 

* 

Er 

n> 

TJ 

3 

w 


(O 

w 

Kj 


O 

o 


*0 

3) 

m 
_ w 
m 52 


o 

3 

73 


7J 

W 

O 

§ 

m 

30 

z 

O 

30 

0) 

-< 

CO 

H 

m 


o 

o 

< 

a> 


o 

-i 

t/i 

v; 

CO 

S 

3 

a 

05 

< 

CD 


8 

n> 


< 

m 

x 

o 

r 

m 


H 

m 

73 

g 

m 

x 

> 

73 

Z 

m 

(/) 

0) 


U> 


^3 

I 

ten 

© 

>3 

C*J 

© 

© 

I 

I 

50 

on 

3 

I 

I 

P 


§ 

2 

8 

5 

1 

6 

1 

© 

I 




Figure 93-11 Electronic Fire Commander Harness 


VO 



NOTE! P/N: 12089289 

THS WIRING IS IN ADDITON TO THE BASIC 
VEHICLE INTERFACE HARNESS DEFINED 
IN CHAPTER 4. 


SJ 

W 

a 
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93.4 POWER HARNESS - SINGLE ECM, SINGLE FUSE 


93.4 POWER HARNESS - SINGLE ECM, SINGLE FUSE 


The following wire schematics support the vehicle interface harness; see Figure 93-12. 


w 

BATTERY 

POSITIVE 


12 OR 24 
VDC SUPPLY 


BATTERY 

NEGATIVE 


ECM 

POWER 

CONNECTOR 


CONNECTOR 
P/N; 12124634 
TERMINAL 
P/N: 12077413 
CABLE SEAL / 5 NEEDED 
P/N: 12015193 
SECONDARY LOCK 
P/N: 12052616 


□D [c] 

r 

I ° 

--Ull. 

E 


tmt” 

H3 E 
_✓ 


_my 


CAVITY 


C 

E 

B 

D 

A 



a 

dr 


A 

B 


WIRE 

NO. 

241 

150 

151 
150 
240 


440 

953 



NOTE: 

TO VEHICLE INTERFACE HARNESS CAN BE 18 AWG FOR ENTIRE OISTANCE 


IGNITION 

CONNECTOR 


CONNECTOR 
P/N: 12034074 
TERMINAL 
P/N: 12089040 


* SEE A & I MANUAL TABLE 7-4 FUSES OR CIRCUIT BREAKERS ARE TO BE LOCATED 
AS CLOSE TO THE BATTERY AS PRACTICAL AND MUST BE HOUSED WITHIN 
WEATHERPROOF HOLDER. 

t USE WATERPROOF SPLICES TO SPLICE 12 GA. WIRES TO APPROPRIATE WIRE GAUGE 
CABLES FROM BATTERY POWER. 


31477 


Figure 93-12 


Power Harness - Single ECM, Single Fuse 
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93.5 POWER HARNESS - SINGLE ECM, DUAL FUSES 

The following wire schematics support the vehicle interface harness; see Figure 93-13. 


BATTERY 

POSITIVE 


12 OR 24 
VDC SUPPLY 


BATTERY 

NEGATIVE 


ECM 

POWER 

CONNECTOR 



IGNITION 

CONNECTOR 


CONNECTOR 
P/N 12124634 
TERMINAL 
P/N: 12077413 
CABLE SEAL / 5 NEEDED 
P/N: 12015193 
SECONDARY LOCK 
P/N: 12052816 


COLOR-RED SEE 

POWER HARNESS 

ASSEMBLY 

SECTION FOR 

APPROPRIATE 

CABLE SIZE 

(3) CABLES REQ’D. - 




CRIMP WIRES INTO 
' SINGLE CONNECTOR 
AT BATTERY ONLY 


COLOR-BLACK 
SEE SECTION 7.1.3 
FOR APPROPRIATE 
CABLE SIZE 
(4) CABLES REQ’D. + 


5 AMP 

IGNITION FUSE 



CONNECTOR 
P/N: 12034074 
TERMINAL 
P/N: 12089040 


t USE 12 AWG WIRE NOT TO 
EXCEED 28 FEET IN LENGTH. 
REFER TO POWER HARNESS 
SECTION FOR CABLE 
REQUIREMENTS. (5 PLACES) 


TO VEHICLE INTERFACE HARNESS CAN BE 18 AWG FOR ENTIRE DISTANCE 

* SEE A & I MANUAL TABLE 7-2 FUSES OR CIRCUIT BREAKERS ARE TO BE LOCATED 
AS CLOSE TO THE BATTERY AS PRACTICAL AND MUST BE HOUSED WITHIN 
WEATHERPROOF HOLDER. 

t USE WATERPROOF SPLICES TO SPLICE 12 GA WIRES TO APPROPRIATE WIRE GAUGE 
CABLES FROM BATTERY POWER. 


Figure 93-13 Power Harness - Single ECM, Dual Fuses 
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93.6 DDEC DIGITAL OUTPUT 


93.6 DDEC DIGITAL OUTPUT 

The following wire schematics support the DDEC digital outputs; see Figure 93-14. 



DIGITAL 

OUTPUT 


LIGHT 


ECM'S 

VEHICLE 

INTERFACE 

HARNESS 

CONNECTOR 



SWITCHED 

12/24V 


TO VEHICLE SYSTEM 


DIGITAL 

OUTPUT 


CONTINUOUS 
SUPPRESSED 
TRANSIENT RELAY 


SWITCHED 

12/24V 


NOTE: 

THIS DOES NOT APPLY TO FAN CONTROL OUTPUTS. 

24469 


Figure 93-14 DDEC Digital Outputs 
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93.7 COMMUNICATION HARNESS 


The following wire schematics support the communication harness; see Figure 93-15. 


CAVITY 



WIRE 

NO. 

COLOR 

925 

DK BLU 

926 

DK BLU/WHT 

927 

WHT/BLU 

439 

PNK 

801 

TAN 

800 

TAN/WHT 


FUNCTION 


. CAN_H / J1939 (+) CONTROL DATA LINK 
. CAN_L / J1939 (-) CONTROL DATA LINK 
. CAN_H / J1939 SHIELD 
. IGNITION 

. J1922 (-) CONTROL DATA LINK 
_ J1922 (+) CONTROL DATA LINK 


CONNECTOR 
P/N:12066317 
COLOR BLACK 
TERMINAL 
P/N:12103881 
PLUG 

P/N:12034413 


CONNECT DIRECTLY 
INTO ECMs 

COMMUNICATION CONNECTOR 


31255 


Figure 93-15 Communication Harness 
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94 DDEC PRO-LINK OPERATION 


Page 

94- 3 



Section 

94.1 DDEC PRO-LINK OPERATION 



Figure 94-1 


Pro-Link 


94-2 
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94.1 DDEC PRO-LINK OPERATION 

The following procedure will suggest several ways to use the Pro-Link ® on the DDEC system, 
see Figure 94-1, 

94.1.1 Diagnostic Codes 

Start with the Menu Selection screen. 

1. To call up active codes: 

[a] Select ENGINE and ENTER three times. 

2. To call up inactive codes: 

[a] Select ENGINE and ENTER twice. 

[b] Select INACTIVE CODES and ENTER. 

3. To clear codes: 

[a] Select ENGINE and push ENTER twice. 

[b] Go down and select CLEAR CODES and ENTER. 

[c] Left to YES, and ENTER. 

[d] Wait and then push FUNC three times. 

[e] Go to lines 1 and 2 of the Engine Data List, Active and Inactive Codes, and verify 
that both lines display NO. 

94.1.2 Cylinder Cutout Sequence 

Start with the Menu Selection screen. 

1. Select ENGINE and ENTER. 

2. Go down and select FUEL INJECTOR INFO and ENTER. 

3. Go to CYLINDER CUTOUT and ENTER. 

4. Select NEW TEST and ENTER, or REVIEW LAST TEST and ENTER. 

5. Select IDLE and ENTER or 1000 RPM and ENTER. 

6. Select AUTO and ENTER, or MANUAL and ENTER three times. 

7. Test is now in progress. 

NOTE; 

Test results stay stored in the Pro-Link memory as long as the DDR remains powered up. 


All information subject to change without notice. 
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94.1.3 Injector Calibration Update 

Start with the Menu Selection screen. 

1. Select ENGINE and ENTER. 

2. Go down to FUEL INJECTOR INFO and ENTER. 

3. Go down to CAL UPDATE and ENTER. 

4. Select VIEW and ENTER or select UPDATE and ENTER. 

5. Enter password: 0000 or xxxx and ENTER twice. 

6. Enter new CAL # and ENTER. Use UP/DN arrow keys to select line. 

7. When Finished, select FUNC, select YES, ENTER and wait. 

8. ENTER to continue. 

94.1.4 Reprogram Calibration 

Start with the Menu Selection screen. 

1. Select ENGINE and ENTER. 

2. Down to CALIBRATION CHANGE and ENTER. 

3. Select REPROGRAM CAL and ENTER. 

4. Enter password: 0000 or xxxx and ENTER (xxxx=l to 9 and A to Z). 

5. Select menu to be changed with UP/DN arrow keys and ENTER twice. 

6. Use RT/LT arrow keys to change a word or put in a new # and ENTER. 

7. When finished, select FUNC. 

8. SELECT ANOTHER MENU: left to YES and ENTER, or NO and ENTER. 

9. Left to YES and ENTER. 

10. Wait and then ENTER to continue. 

94.1.5 Snapshot Sequence 

Start with the Menu Selection screen. 

1. Select PRO-LINK and ENTER. 

2. Go up to SNAPSHOT and ENTER. 

3. Go down to DATA UPDATE RATE and ENTER. 

4. Type in NEW RATE and ENTER (.0 to 9.9 seconds); (90 frames will be recorded). 

5. Up to TRIGGER SETUP and ENTER. 

6. Select TRIGGER SOURCE and ENTER: 


94-4 


All information subject to change without notice. 

6SE497 0006 Copyright © 2000 DETROIT DIESEL CORPORATION 




DDEC « III/IV SINGLE ECM TROUBLESHOOTING GUIDE 


[a] Any Numeric Key 

[b] Any code 

[c] Specific PID 

[d] Specific SID 

7. Adjust TRIGGER POINT: NO, or select YES and ENTER; change trigger point with 
RT/LT arrow keys. ENTER. 

8. WAITING FOR TRIGGER. When ready to take SNAPSHOT, apply the trigger. ANY 
NUMERIC KEY overrides all other triggers. 

9. PROCESSING TRIGGER; Filling remaining frames (90 frames max). When all frames 
are filled, the first three lines of the TRIGGER FRAME, T, will display. 

[a] To do SNAPSHOT after setup is done, do items 1, 2, and 8 only, or go to QUICK 
TRIGGER and ENTER. 

[b] SNAPSHOT DATA stays stored in Pro-Link memory as long as the DDR remains 
powered up. 

94.1.6 Print Function 

Print custom data list of snapshot. The printer is attached to the DDR. 

1. Select PROLINK. ENTER. 

2. Select RS-232 SERIAL PORT. ENTER. 

3. Select PRINTER OUTPUT. ENTER. 

4. Arrow up or down to SNAPSHOT DATA. ENTER. 

5. Right to CUSTOM. ENTER twice. 

6. Select six items from data list using arrow up or down. ENTER after each selection. 
-FUNC. 

7. Type 001; ENTER; 090; ENTER. 
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